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CLINICAL AND EXPERIMENTAL 


TuiuKCLi- i^vcnrr \\nii>\'^iu iissi i ihuhsin un sputa 
or nn i - 1 hi \i n pj s or j'jjtjiisis* 


Kijvn KvtiMOUT MI) \ru \()ii Cit\ 


T an A BTCTNT pubhcnlion 1 Ihson nnA U bn\( dtstribcA x mtUioA lor tlic 
^ sfninjng* of cinstjc ribors And hihortlc bnciHi on flic “ifimc *5mcn 

Spcnlving of flic rolnfionslup bot^^ecn these ti\o elemenfs of tlit ]>hthisicnl spu 
turn ^^e concluded that usunlh the bnciHi appear first, then the clastic tissue 
fibers, Mhcn tlio disease begins also, that the clastic tissue fibers disappear 
befoio the fubercb bacilli as the process heals 

There were exceptions to this rule uhich I hn\e obsei\c(l in im studies 
of o^er 1200 cases uhich we did not include m our icpoit, because no did not 
consider these obserxntions conclnsne enough T am rctunnng to tlic subject 
non, because recent dc^eloplnollts seem to gi\e these exceptional obsor'x ations 
a significance of ^^hlch ue liad little iiiiderstaiuling at flit time we made them 

A few months ago rrcnch elniicinns reported series of cases of clinical 
phthisis in which abnciUaij lespcctnch ‘ prebacillarj ” stages of the dis 
case were observed During these stages fubeicle bacilli could not be demon 
sfrated m the patients* sputa, not e\en b\ cultural or guinea pig inoculntioii 
methods 

In the material studied b-s mi self I obsericcl a single case in which elastic 
tissue fibers were present in the sputurn in abundance, while tubercle bacilli 
could not be demonstrated not c^eii on repeated honiogeneization Cultural or 
guinea pig inoculation tests w ere not done It was the case of a j oung w Oman 
who came under m\ obsemafion i other shortly before her death from a Daen 
nec pp of inultilohiir pnoiimoiut phthisis of about six; weeks duration Un 
fortunatoh I could stud\ hei sputum onh foi a shoit period, T did not theic 
loro considci tlic obsenation a tonclusne one 
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Tills case recalled to my mind another similar case Yrhich I had observed 
some years eailier It ivas the case of a twenty-three-year-old man who was 
sent to the mountains vith the repoit of an active light pulmonary process and 
positive sputum He was with us hardlj a few davs, when he became ex- 
tiemely ill with a consolidation of his entiie light lung Though he had a 
purulent sputum, we could nei er demonstiate tubercle bacilli in it At fiist we 
thought of a banal pneumonic complication, but the process soon pioied to be 
a lapidly softening phthisical piocess, to which the patient succumbed in about 
five 01 SIX weeks Duiing that time u e did not succeed in revealing tubercle 
bacilli in his sputum by the loutine staming methods, no cultural oi animal 
inoculation tests weie done I do not knou vhether elastic tissue fibers weie 
expectoiated in this case, as at that time ue did not yet ha%e oui method for 
elastic tissue staining 

In the Home for Consumptives, Chestnut Hill, Pa , situated as we ueie in 
a metiopolitan citj , we lecen ed a large iiumbei of pneumonic jilithisis patients, 
most of whom have been kept pievionsl3’^ for some weeks in general hospital 
waids The iiiAariable historj'^ obtained was — that they weie kept as pneu- 
monia cases foi weeks, because of negative sputa, and only just befoie tians- 
fer was a positne sputum obtained These veie frequentlj’- the veiv cases iii 
uhich I found a great discrepaucj’^ between the abundance of elastic tissue 
fibeis and the paucitj of tubeiele bacilli Veiy fiequentlj" homogeneization 
had to be resoited to in these eases 

Franldy speaking at the time of these obseiiations I did not attach much 
significance to these findings So much so, that in lack of precise records on 
these cases I could not even establish their numbei now Howei er, their num- 
ber vas not large enough to become conspicuous Like other woikeis befoie 
me, Besancon and Biodiez^ Hoessliii,^ etc, who obseived such disci epaiicy in 
a fei\ of their cases, I, too, v as inclined to blame it on the accidental qualities 
of the specimen, fault} technic, etc, lathei than assume the illogical piesence 
of elastic tissue fibers without tubercle bacilli in the sputa of the cases in 
question 

Reading iiov the reports of the Pieuch clinicians of then cases of “abac- 
illari phthisis,” I was stinck vith the fact that most of then cases vere also 
pneumonic oi bionchopueuiiionie acute conditions Just the type of eases in 
which the absence or pauciti of tubercle bacilli at the earliest stages has puz- 
yled me at the time of mi studies I came to the belated coniiction that ivhat 
I hare obseried in some of these cases vas realty the appeal ance of elastic 
tissue fibers pieceding that ot tubeiele bacilli 

The question of elastic tissue fibeis appearing iiithout simultaneous pies- 
ence of tubercle bacilli in phthisical sputum dates back to Sir Francis Troup, 
who championed the patliogiiomoiiie piecedcnce of clastic tissue fibers oiei 
tubercle bacilli almost half a centuii ago Just a fen lears aftei Koch re 
vcalcd the tubercle bacillus, Sir Piancis Tioup published his excellent mono- 
trraph on the sputum^ Here, he desciibed his natnial diop method of elastic 
tissue examination and urged the search for elastic tissue fibers in all phthisi- 
c.il sputa in the follov mg nnnnei 

“It appears to me that the diagnostic lalue of cuih fibci is apt to be 
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much iinih i( stimntcil iii (he i)ip>.(iit <IIl^, mIkii the tubercle bucillus like 
AnroiiS rod sunllous up Lcenthiii^ ilsi In iiianj cases nhose 

SMnptoms and ])iOj.ress tailed up iiiiliiil phthisis into the iiiitid, 1 hate demon 
stiattd (InstiL tissue uhert no tubeitlt bntilli ueic found, and iii one itmailc 
able cast 1 had the oppoiluiiitt of «ntchiii„ and sei iiife tin adttiit of the 
tiibertlc bacilli inonths after elastic tissue tins first noticed Snict the authoi 
became atipmiiitcd tilth Koeli’a distotcrt lit has cartfullt exnmiiitd inanj 
hundieds of sputa and has niiited at the toiitlusioii that turit fiber is actu 
allt a ]Uodrome a prccursoi of tbt bacillus In ancient, long spun out 

eases of plithisis, tissue is also to be found pretti tonstaiitlt thoutli sparinglt 
and in minute morsels, tihilt tht Incilltis mat he missed cntneli oi for long 
intcnals ” Then he goes on rtliitnig cases obscricd lit him iii tihith elastic 
tissue pieceded the appearance of the bacilli and it is quite appnieiit that the 
cases ticrc mostlt acute pncumoinc condilions similar to those I hate nbote 
mentioned 

lit all appearances recent detelopnunts of phlhisiolo^j point to the fact 
that the contentious of Sir 1 rnneis Tioiip arc about to be tnidicated It took 
ncarlt half a centurt to come to tbe appreciation of his unheeded obserta 
tions While it is not act possible to sna that Ins contentions Inac been 
proaed, oaidcneo is coming forth tending to shoaa that there is a tjpe of 
phthisis m aahich elastic tissue fibers arc cNpcctoiated aaitliout tubercle bacilli 

The conception of the French clnucinns is that in some phtlnsieal condi 
tions the bacillus passes thiough a filterable maisiblo, ultraaiius form befoic 
It takes up its usual acid fast form Tins transformation of the tubercle bacil 
Ills accounts then for its absence in the so called pre or nbacillara sfiges of 
the disease 

Whethei or not aae accept the assumption of the Ficneli clinieians as 
legards the ultraairus of the Koch bacillus, oiii particular question here turns 
on the point of whether or not in these conditions elastic tissue fibers appeal 
in the sputum before the tubercle bacilli Information ns regal ds this question 
IS meager, for the simple reason that these conditions are mostlj observed in 
the geneial uards ulieio nnestigation of the sputa for elastic tissue fibeis is 
not usuallj done 

Of similail^ great interest is the other contention of Sir Fiaiicis Tioup, 
tint in chronic cases the disappeaiance of elastic tissue fibers follous that of 
the bacilli, and that “minute morsels ' of elastic tissue inaj still be demon 
strated ulion no more bacilli aie to be found In our quoted publication 
Ellison and I liaae expressed ouiselaes in agiecment uitli former ivorl eis, 
stating that as a rule the elastic tissue fibers disappear before the tubercle 
bacilli Hoivecei, in that publication ue lestiacted oui report to the tiio 
mam and most frequent tj pes of clastic tissue elements W e did mention 
that Besaneon and Brodiez desciibed othci forms besides, uhich we have left 
unconsidered for the sake of simplicity Besaneon and Brodiez described an 
amorphous foim of elastic tissue elements which comes in smallei oi largei 
patches In the studj of mj own material I haie also obseried amorphous 
forms of elastic tissue elements in single moisels or heaped patches, which I 
found to be definitely pathognomonic of old cirrhotic phthisis I found this 



4 


Tlir TOUR\AL 01 LABORATORA AMI COIMf \Ij 'MEDICINr 


foim to appeal rpiite fiequentlj’^ eien m alieatly long aiiesteci iieg.itne spu- 
tum cases, in ivlncli onlj lliicli’s gianiiles could be demonstiated but nevei 
■\\bole bacilli Assuming as I do that these aie the elements Tioup is lefeiimg 
to Mitli his “minute moisels,” I think that my obseivations aie beaiing out 
the contention ot Tioup to the tull Besaneon and Biodiez, who emphasize 
that 111 then experience elastic tissue alwais disappeared before the bacilli, 
also mention the persistence of the amoiphous elastic tissue elements after the 
bacilli liaie alieady disappeaied, in some of their cases 

Summing up, I must emphasize here — that I fully realize the inconclusive- 
ness of my studies as fai as their bearing on the here-diseussed question^ are 
concerned The purpose of this communication is rather to call attention to 
these most inteiestmg questions, and stimulate investigation in this direction 
It seems to me that such investigations should be earned out in the general 
hospitals, wheie these atypical pneumonic processes are usually found in the 
earliest stages While the i elations of disappeai anee of the elastic tissues and 
the tubeicle bacilli should be studied in the tubeiculosis wards, all the more 
so — because they have, in nij'' opinion, the greatest beaiiiig on prognosis in 
phthisis 

Anothei question of great inteiest is the clinical significance of the rela- 
tive quantities of elastic tissue fibers as compared with the quantities of 
tubeicle bacilli It is quite evident that only extremes in the positive as well 
as negative diiectioii aie of any significance Since elastic tissue expectoia- 
tion means pulmonary tissue destruction it seemed veiy logical to me that its 
persistence, even if not excessive, should speak foi progress of the disease 
lather than persisting bacillus expectoiation, which may only signifiy an 
open lesion nithout spread Caieful investigations of this question with my 
mateiial, with seiial x-ray eontiol and compaiison of paiallel cases, led me to 
the foUowmg preliminary conclusions Excessive amount of elastic tissue 
expectoiation invariably means lapid softening and caseation of extensive 
lesions, or ca’iitation of confluent pi olif ei ati^ e lesions of a more chrome 
chaiaeter 

Mj fiist thought was to identifj excessive elastic tissue expectoiation 
with extensive, now designated as exudative, caseous piocesses My observa- 
tions ha\e not boine out this assumption Widespread genuinely prohferative 
lesions lead to vast amount of elastic tissue expectoration just as frequently 
as do exudatne lesions, and may be e^en moie so I have obseived tins in 
some chrome piohferatiie eases over considerable peiiods, frequently just 
befoie extensile fibiosis began and the process took a favorable tmn The 
most remarkable thing about these cases was — that the patients had no clinical 
signs of activitj or such signs uere just abating, while elastic tissue fibers 
continued to stream out in great abundance On the othei hand I have ob- 
served cases of the exudatne tipe m uliich a sudden exeessne expectoration 
of elastic tissue fibers comciding vitli clinically Aery active periods, enabled 
me to foretell coming on hemorrhages In fact, I lost tivo patients in fulmin- 
ant pulmonary hemorrhages just after the appeaiance of such exeessne elas- 
tic tissue expectoration It aa ould seem therefore that the amount of elastic 
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tissue expectorated must also bo judged in the light of other clinical pile 
nomena in each indnidual case 

I hclicie, lioueier, that persistent clastic tissue c\pcctontion, in cases 
Tvith or -nitliout mild SMiiptoms of clinical actiiiti, has greater bigiiificancc 
than the mere expectoration of bacilli has I found tint such cases progressed 
to slow casitation, the course of nhicli «as chronic hut definiteh destructne 
in the long run The longer such elastic tissue expectoration lasted the lesser 
were the clianees of the process goin^ to spontaneous healing On the other 
hand, in cases showing chronic Ion grade actiMti or caen modciatc degrees 
of actiaita in nliicli the sputa slioned gradual disappearance of elastic tissue 
fibers, caeii if bacillus expectoration continued nndiminishcd the xraas soon 
showed definite signs of absorption and nith more or less delaj these cases 
came to clinical arrest In one aiord periodical cheek up of the clastic tissue 
expectoration permitted far reaching prognostic predications nliicli nere 
home out hr the eacnts to a remarkable degree 

After a while, these studies of the clastic tissue hehavior in the different 
stages of the aarious conditions enabled us to compare tapes and stages of 
phthisical conditions from the standpoint of elastic tissue findings Frc 
qucntlj aac aacre able to make caen a diagnosis of the particular phase or tjpe 
of the disease from the sputum examination alone, as supported hj the clmi 
cal historj of the case in question 

It IS mj firm conaiction that lar,.c scale inaestigation aaitli a standard of 
counting and compsriiig expectorated quantities of elastic tissue elements as 
obscraed and checked up pcriodiealla, aaould rcacal such regularities tjpical 
to certain taqies and phases of phthisis as to permit definite diagnosis and 
prognosis in a largo number of cases It aaould also enable us to set up such 
tape and phase classifications of phthisis that aaould be of more xalue from a 
practical point of aieaa, than the iisiialla accepted diaisions of todaj 

hefeuences 

1 Rappaport anil Ellison J Lac A Clin Med 14 2G1 1028 

2 Durand ct at Compt Rend Soc do biol 09 30 and 32, 1028 

3 Besanenn, and Brodiez Rev do la Tubcrc 3 30 S 1022 

4 Hoesslin, n Das Sputum, Berlin, 102G J Springer 

3 Sir Troup, Francis Tlit Sputum, Edinburgli 1SS6, Oliacr A Boul 
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INCIDENCE OP BACTEEIA IN SPUTUM CULTUKES PROM PIPTY 
PATIENTS HAVING ASTHIilATIC BRONCHITIS^ 

A PpEiiniiXART Report 


By Margaret I McKinney', jM S , Chicago, III 


I 

I N THE piepaiatioii of sputum racemes used m the tieatment of ceitam 
asthma patients, theie occuis the oppoitunity of studying the type of bac- 
teiia resulting fiom sputum cultuies The sputums studied were obtained 
from 50 patients haimg asthma, 11110 weie not sensitiie to proteins used 111 
routine skin testing, and 11 hose history shoiied the original asthmatic attack 
to have followed bronchitis or a “cold ” 

II 

Koessler and Moodi ^ in 1917 made laccines fiom both aeiohic and anaeio- 
hic cultuies of sputum fiom patients hai'ing bionchial asthma, and Huber and 
Koessler- in 1922 mention such vaccines in tieatment of a case of bronchial 
asthma The organisms obtained by them from aerobic cultures weie pneu- 
mococci, streptococci, the influenza bacillus, and catarrhalis Eackemann' 
in 1920 reported the growth, fiom sputum cultuies from asthma patients har- 
ming bacteiial infections of the bronchi, of nonhemolytic and hemoljtic strep 
tococci, Staphvlococcus albus and aureus, and gram negatne bacillus and a 
giam negatne coccus Rackemanii and Graham'* in 1924 reported furthei 
vork on laccmes from asthma sputums, vitli giovth of organisms occniiing 
in the following importance, gieen streptococci, nonhemolj’tic streptorocci 
staplnlococci, pneumococci, B influenzae, and a giam-negatnc bacillus 
Eackemann and ScuUj in 1928 found again that green and hemoRtic strep- 
tococci, and staph} loeocci seemed to piedominate in asthma sputum, vith 
giovth cdso of pneumococci and B influenzae Thomas, Famulenei and 
ToudrU 111 1924 identified organisms from asthma sputum cultuies, finding a 
jircdominance of stieptococci, gicen, hemohtie and indefinite, in the oicler 
named, with staplnlococci second in number Other oiganisms recoiered weie 
aUpical gram-negatne cocci and bacilli, pneumococci, cataiihalis, enteio 
coccus, B coll communis, B fecalis alcaligenes, and Fiiedlandei ’s bacillus 
IVheri}' in 1927 identified the oiganisms from asthma as iM auicus, albus 
yj; flaius, cataiihalis, Streptococcus aiiheinoh ticus. Pneumococcus 1 H, 
in, and IV, B influenzae, B mucosus (Fiicdlander’s), B duplex liquefaciens, 
and B abortus "Walker and AdkinsoiP (1928), in a repoit coiermg scceial 
■vears of vork on sputum fiom asthmatic bionchitis lecord the piedominance 
of streptococci difiercntiating the strains, with staplnlococci following m 
importance, other bacteria not being classified 

— " Tproin the \'thm”i Clinic of Xorthw<<^t. m ^nl\(r■:U^ Molicil School 
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XoliU, I’isilir 1111(1 15rfiinci(l in aiKinl uiIk-Il <iii iiciiii. ri'spiralon iiific 
tions, liiup iii!i(l( a slud^ of norobit limn tiom bolli noiinal ntul iiificted rt 
spiintoiv liatls TIicn find tlml the iimniiil nsjiiinton floia \nri(s Mith tin 
Mihjiet nml tlit time of culture Ilowirii tlu aNdiipi ImsK liniii consists of 
picen stieptoeocLi niid „riun iic^ntiM cocci I'nipidit triinsiint oi„anisii!s 
are streptococci, U infiueni'no slnpln lococci anil ilijilitlicrmds Occasional 
tnnsieiits arc licmohtic streptococii M catarrhalis and Fncdtandcr s 
bacillus 

III 

The technic of innKm" tin spnliiin (iiltnros « is as follons Spiitiini 
raised be the patient during an nsthniatic attach uiis collected in a strrili 
container and tnhin ns soon as possihh to the lahointorr 1 sin„ i looped 
inoculating needle, poi lions of till spiilnmnin unshed h\ „fnth slinking tin 
inoculated loop in sterile plnsiologic salt soliilinn Phi uiislicd loopsful of 
sputum Mere then streaked in snnhnrsi pnttirn on blood a„ni plitis (5 pir 
cent dcfibniuilccl human blood) and u(i( also niotiilatcd into tiibis of plain 
ami ascitie fluid broth ACtir tncubntion foi tumti foui hours at 17'' C the 
cultures ucre cvamiiicd Colonies uori picked fiom the plates for siihcultun 
oil othci blood agni plates broth ciilturis uore sti caked on blood n„nr plates 
and these cultures uero examined and siibcultiired aftii Hiiitiihic incubation 
Pure cultures ucio transferred to carious sugar media for id( ntifiontioii of 
the organisms A’'nccincs uen made In unsliin„ pure cultures on plain a„ar 
slants or in plain broth uith sterile plnsiolo^ic salt solution ooiinting In 
comparison uitli a known mimbir of iid blood eiUs diluting to the ibsirctl 
number of organisms per cubic centimeter and lientiii„ m tin water bath at 
00° C until all oiganisms were killed 

Streptococci were cultured in broth nftir their character on blood agai 
was determined Tliec bale been classid lieie onh as hemohtio and non 
hcmoljtic, the green producing slinins bein„ inclndid in the noiilitmolj tic 
group Puitlici identification of slieptococci is lesenid tin a hitci discussion 

Mans gram positiNC diplococci weic ucoMied and wen tisUd for bile 
solubilitv No organisms liasing ill the chaiaeteis of the pnciimococti were 
cultured 

Organisms of the btaphj loeoccus misscna Miicosus capsulatus and diph 
tlioioid groups grew well from initial ciiltuies on blood agar Other organ 
isms mentioned weic obtained also from initial plate culture No attempt 
was made to isolate the infiueii/a bacillus b\ means of special media 

IV 

Table I shows the tjpe and inimber of organisms recoscicd from sputum 
cultures btrcptococci cluctls iionlicniol) tic prcdoniinatcd in cultuie The 
neisseria group, grampositiie diplococci (bile insoluble), and staphs loeocci 
followed in the older named Othci oiganisms recoveied were the Mucosus 
capsulatus group (including Bact pncuinomae) diphtheioids gram positive 
cocei (as M tetia„enous), j cast like oiganisms Bacillus subtihs, streptothnx, 
and a vibrio 
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ORG\MSMS CULTURED 

NUMBER 

TOTAIi 

NUMBtR 

IJ-R CENT 

Streptococci 

Nonhemoljtn, 

Hcmolj tic 

38 

5 

43 

23 62 

Neisseria 

N crassus 

N sicci 

N catarrhabs 

Others 

2 

2 

1 

27 

32 

B 

Gram positiie diplocoeci (bile insol ) ] 


27 


Staphylococci 

Staph albus 

Staph aureus 

19 

4 

23 


Mucosus capsuHtus group 

Bact pneumoniae 

Others 

4 

10 

14 

7 69 

Diphtheroids 

G Hoagii 

C verosis 

C flavidus 

C Hoffmann 

Others 

0 

1 

1 

1 

9 

14 

7 69 

Gram + cocci 

\I tetragenous 

Others ! 

O 

6 

8 

4 39 

Yeast like organisms 


9 

4 94 

Bacillus subtilis 


8 

4 39 

Streptothrn: 


3 

164 

Vibrio group 


1 


Total number of organisms cultured 


182 

99 94 


V 

The results of this study are in general accord uith previous im'estiga- 
tions on asthma sputums in finding a predominance of stieptococci in cultuie 
These lesults aie slightly different, however, in placmg the gram-negative 
cocci (neisseria group) second in number, and the staphj lococci fourth How 
many of the organisms reeovered belonged to the noimal mouth floia of the 
patients ivas not determined 
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BA'^jAL UlffiA KLIJILVATION’ 


J5v Di( Cit Mil h-s Hk HIT In * P\kis FiM\rc 

T A A D07L\’ contribiitioiis jmblislnd durm„ tin Inst tlirpc scars 1 base pu 
sentcd in\ studies ol a iic« coiKiption isbicb in I ipiich I base termed 
a^olurii bavilc ' lu I uglisb Use espiessiou basal urea elimination bcems to cx 
press tbe same ulei 'ibis concept in its own fnld is nnalogons tn tbal of basal 
metabolism ns picsenlcd b\ dri Bois 

It is noil biionii flint tbe basal inetnbolisni ripuscnts the bint produced 
per square meter bods Mirfnoi pu bom nitli tin indnidnnl at list at an 
optimal teinperntnri and fnstm^ foi at bast IneKc boms 

I bate fornndnted a siinilai difiiiition ot basal nna eliiniinition hasal 
urea elimniatiQii is mrotnred in /runs of the i/iniinn/ron of uica per square 
mctci Doc?!/ surface oici a prnoil of lncnlij foui hnui\ iitih the indtiidual in an 
ideal state of mh open rqm/iDiiiiiii 

Bodt surface is measured bt dn Bois loiumln foi imu and ttoinen or 
bt Eubnci ’s formula for dogs i bat c niensmul tbe urea elimination rather 
than the nitrogen elimination for mnnt ruisons fbc fmmei determination is 
much simplci in medical practice fbe relation befntcii tbe urea nifiogen and 
the total nitrogen eliiiiiiintion m nriiie is nlnats constant t AVith subjects in 
good bcnltb and in nitrogen stnrtnfion tte iie„Uot tbe 5 pei tent nitrogen 
elimination in the stools 

The cbiof consideration m tlic deteiinination of has d men elimination is 
diotarj In onr cxpeiimeuts dogs bate been put snecossneh on tbe follottmg 
diets stnrtation sugar diet, fat ditt, and sngai and fat diet From these 
studus Me found that mi i elimination is mmiiual on a eonibmtd fat and 
sugar diet (si\ giains of sugtii ind si\ ginms of fat jici Kilogram bodj 
Mcigbt) Do„s mIiicIi could not toleinie fins diet mtbout diaiihca mcic clirai 
nated As a inlc the niea elnnmnfion became stabdi/ed b\ the mntb or tenth 
daj, after mIucIi it itmanied tonstniit We found that Mith dogs on this diet 
tbe urea chmmntiou per kilogram Mas tniinblc but Mben Me expressed it in 
relationship to squaic inefeis of boda smface mc found that the elimination 
became rcgulni 

Tbe urea clinnnntion poi squiit inetci is alnaas iboiit the same (about 
7 65 grams) 

In our bibliographic icseaicb Me found tlmt Iiuin Voit s results taeie com 
paiable Tins author found that three dogs ot 29, 18 and 7 Kilograms m eight 
rcspectit elj , sboMcd a nitiogen equilibrium duimg stanation of 5 2 6 6 and 5 2 
grains per squat e metei per twentj foui boms 

Profeasor tte Ihjsiologie k la THcultd de M^ttccinc de Paris 

KeceJved for publication February I 1929 

tit Jouer In nitrogen starvation than on the usual diet 1 found It reduced on the 
a\erace 70'^ In man and 75% In the doga 

6 
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Tabli- I 



VTIOV Oi IIUF ^ IN 
GIlVMSPKR'^QUMtl- WiThll 
Pl-Iv24 iioinis 

FUMINATJON OrtillfAlN 
CJIl\MS 1 FK KirO PfR 

24 HOURS 

Dogs ueiglmig more tlnii ten kilo 
grams (4 dogs) 

7 G 

0 i3 

Dogs weighing nine k 1 1 o g r i in s 
(4 dogs) 

84 

0 44 

Dogs weigliiiig from sctcii to iniio 
kilograms (10 dogs) 

7 4 

041 

Dogs weiglinig less than scieu 
kilogi ims (C dogs) 

7 G 

0 40 


In vien of these findings I tiaie foiniiihated tlie foIJoning tan In mho 
fjcn equihhi inm the id ca ehimnaiion is pi opoi honal to the luifaic and not to 
body ueic/ht 

But foi man it nas impossible to gi\e such an alinientation quite fiee tioin 
piotein, limited entiielv to sugai, staicli and fat We lost hope ol apphing 
these expel inients to man nlien iinexpectedli we made the following \eiification 
If a man has in his dietaii a sufficient numbci oi taloiics (about thice 
thousand pei dai), nitiogeu cquibbiium is the same whtthei his intake con 
sists of eight, ten oi fouiteen gianis of piotein Nitiogen Llimination in am 
of these cases coriesponds to the caibuiation ol nineteen giams ol pioteiu 
(ivear and teai quota of Rubnei ) If it is impossible to feed a man loi ten oi 
twelve days without piotein, it is not difficult to piovide him with a diet 
which he can toleiate and wdiich contains ouh twehe to fouiteen giams of 
protein ^ This we did on ten adults and twelve cliildien whom we put on such 
a diet, it enabled us to obtain satisfactoiy lesults 

The followung standard dietaij was gneii sugai, staich, all kinds of fiint, 
nuts (except chestnuts, walnuts, hazelnuts and almonds), jam, potatoes in mod- 
el ation as tlicA contain 2 pei cent piotein, caiiots, buttei, oil, DcAoiishiie cream 
The majoi portion of the staich is contained in a special biead Staich 
(100 grams) is mixed with buttei (60 giams) and sugai (90 giams) Just 
enough watei is added to dissohc the sugai The mixtuie is laised with a 
little yeast foi twentj-foui houis to make it light It is baked in a hot oieii 
This bread is highly nutiitious, and one has no difficulty in eating 200 grams 
a day Its caloiic value is about 500 caloiies per 100 grams 

On this diet, nitrogen equilibiium is established by from the seienth to the 
tenth dai Foi the next thiee da>s the uiea elimination is measured With 
this method we haie found that the elimination of uiea pei squaie metei per 
day foi an adult aveiages 2 5 giams 

Individual difteienees may be of impoitaiice Figures foi the noimal maj 
lange betw een 1 9 grams and 3 1 giams or roughly between 2 and 3 giams per 
square metei pei twenty-foui liouis For instance the fiist thiee pei sons 
studied wmre thiee adult doctors in good health and of great pliysical activity 

*y\Mth the food tables appended at the end of Lusk s hook The Science of Nutrition 
it Is eas\ to aiiange a diet containing- more than 2 500 calories and iess than 14 grams of 
protein. 
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'Iheir food coiitnmed on the n\i.iagi 31 4 prams, 13 0 jjr iins, 14 1 grams of pio 
fein ptr dn\, and the hnsat mca elimination «iis rtspittneh 28 ginnis, 253 
grams and 2 04 giniiii IVt must adiiiif then that the inimbci 2 5 grams pci 
square meter pci das nine rare ns nmtli as 20 pir cent in citliei diicotion 
The indiMdiinl differences in this deteimiiiation appeal to be gi cater than the 
normal anriation in basal iintabolisni detciiiimntion, nhcrc thc\ do not exceed 
10 per cent 

Induidiial aariations arc grentei than class differences, such as the xaiia 
tion between men and nomcii (2 41 and 2 01), between people past the age 
of forts fn i sears and persons from ages tneiiti eight to [oiti ft^e^cnr'i (2 30 
and 274) , bctwien woiUeis and those who are at rest in bed (240 and 256) , 
between those who cat ten giaiiis or less of protein per twente four hours and 



l-lnirt I — TIvIh »»cltcu»a fihons titt \arlfttlons of urea ba^aj cUmlnntton at orcs Wt 

8CC Ihnl It Increases from fl\i. to fifteen jears of urc nml that aftenvanl It ficerca^ea 


those who eat botw een ten and foiiitceii gianis (2 39 and 2 81) , and betw een 
those avho weigh either moie or less than siita kilogianis (2 56 and 2 46) 
Foi children the basal urea elimiintion is not the same as foi adults, as is 
shown 111 Table II 

Tabci n 



AOF 0> TIIK CI^U)RF^ 

nRE\EUMlN \TlON 

i rom 

4 to 0 >C'irs (4 clnltlren) 

1C> 

f rom 

7 to 0 xenrs (4 children) 

1 97 

From 

10 to 1- \nr<i (2 children) 

3 40 

From 

13 to 14 >enr8 (2 cluldrcu) 

39j 


I conohide from these iigmes tint ohildieii baeo i basal mea elimuiation 
wliieb \anes with increasing age Slight in the first jears, it increases sud 
deiilj at about the tentb jeai and seems to be maximal toward the fifteenth 
A esi 'flit accoinpans mg gi sphic chart show s this phenomenon well 

What IS the biologic silue of basal uiea elimination? The basal urea 
elimmatioii represents the eliinination of mea per squaie meter area with a 
protein diet insufficient to coeer the needs of the organism, but containing a 
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sufficient numbei of calones foi inaintcnante On sncli a diet instead of ]ia\- 
111 " an excess consumption of pioteiii, out has a deaith consumption As a 
consequence the oif^anism mil hum a poition of its omi protein in oidei to 
provide nianitenance of hie iSinee the caloiic needs aie coceicd, the hodc Mill 
hum just the qiiantit-v neeessai \ foi maintenance 

The nieasuiement of this nitiogen elimination lecoids quantitatneh the 
weai and teai oi hettei the cellulai needs of tlie oiganism 

CONCLUSION 

The hasal uiea elimination is the cpiantitj oi uiea eliminated pel dai jiei 
squaie inetei hodj siuface in suhiccts on a diet pioviding ample caloiic lalue 
hut insufficient in pi oteiii 

This amounts in dogs to 7 Go giams, in liiiman adults 2 30 gianis, laijing 
hetiveen 2 and 3 giams In ehildicn it is about 1 b5 giams at tne leais of age, 
2 giams at eight leais, 3 4 giams at eleven leais, and 4 giams at fouiteen 
years, ivith important individual laiiations 

The studj' of the hasal uiea elimination seems to us to ofler promise ot 
distinct value in studies in plnsiologi, in winch domain 1 haie been eariMiig 
on mj investigations, and in pathology, mIicic it is still, I think, a no man’s 
land 
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TIIL UKIC vein I^CnLA'^L IN Tlin BLOOD OF I’VTILNTS A\ ITH 
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B\ T Li'sti Ain OiiK \ro In 


T IIIj lint iiciil eoiitpnt of the hlooil is iiiticised in niniii discnses Most 
of flic studies lime litcii iiudt mi sinli diseiscs os "out ncplintis, hiper 
tension, nitcriosilciosis, sfinntion tpilcpsi or acute mtoMcations in nhieh 
the kidneis lime been ihimaKed and the increased blood uric acid could ho 
explained on the basis of dcfieient rliiinii'itian 

In 1 preiions tonimiinicitnni' it « is pointed out tint in the blood of pa 
ticiits nith chionio nephritis nid hipcilension and iiilh mioeaidial insuffi 
cicnci theic iias a nineli liighei cimienlration of line acid than in those nhose 
cardiac function iias ndeipiate It n is also stated th it iiith clinical improic 
meiit there iias a dimiinition in the eonei nti itioii of uiic acid in the blood 
Ofltei than this reiioit no sisteiiiatic stiidi of the blood line acid of patients 
iiith hcait disease hut lutliout iiephiilis is to he found in the lilciaturc 

This stiidi 11 is made on patients in laoiiig stages of eaidiac deconapensa 
tion but iMthout ncphiitis ns deleiiiiiiied bi eaiefiil eliiiical stiidi, functional 
tests, frequent and repented evmiiiinlimis ot the uiiiic and in seicinl instances 
b\ postmoitcm examinations Diiiing the past six sears 22 patients were 
selected and studied There are 14 males and S females in the group The 
ages laricd fiom eight to seienti icats and the aicrnge was about foits jears 
The clinical diigiiosis was eliioiiic maocaiditis with 8 patients G of arhom 
had ha pel tension Thirteen had chronic aalaailai disease of the heait Of 
these, 8 had mitral stenosis eithei alone or combined with mitril legiirgitation 
III 4 patients there was aortii rcgnigitation ind in one both aortic stenosis 
and reguigitatioii Miti il re„ur„ilntioii aaas the solo lesion detected m one 
patient In another sajihilific aortitis with niitril icguigitation was the ding 
nosis 

The blood line acid w is ekteimiiicd in all patients and with scaeril, re 
peated determinations (fiao in one instaiicc) wcie made The blood urea intro 
gen, nonprotciii iiitiogcii and iieatiniiie were also estimated in almost eiery 
case The cnihoii dioxide comlniimg iiower of the plasma was measured in 
several patients and the ammo acid nitrogen of the blood of a few was also 
recorded 

The blood uric acid sailed from 3 0 to 9 8 mg in the maximum range of 
all patients and all determinations but the aserages foi these patients ranged 
from 3 6 to C 9 mg with a grand aserage of 4 75 mg per 100 c c of blood 
The asciagcs foi blood inea mliogen were 9 4 to 45 7 rag wath a final 
asciage of 20 S mg pci 100 ce For nonpiotciii nitrogen these sahics svere 
27 4 to CC7 and 401 mg as a giand asciagc For creatmuie the range svas 

From tho Pnthologfcal I^bor'itorA and the Medical Service of the Evanston Hospital 
J 'anaton lU and from the Dept, of Medicine Hush Medical Collcffo Chicago 111 
IteceUecl for publication June 1 19 9 
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1 1 to 2 1 mg With 15 mg foi Ihe mean Tlie figuics foi plasma bicaibonato 
(6 patients) were 53 9 to 73 6 and an aveiage of 59 2 ^ol pei cent The ammo 
acid nitrogen Mas deteiimiied in 35 patients and tlie mean a allies langed fiom 
6 0 to 8 7 mg AAith 7 4 mg as the aveiage 

The aieiage maMmnm and minimum and the giand aieiages <ue siim- 
inaiized m Table I 

TAimr I 


VA-ER\GES* 

■DRIC 

Ann 

ITRT \ 

MlllOOFN 

TOT\L 

N r \ 

CRFVTIMM- 

\MINO 

vein 

MTIvnn>\ 

CO 

Comb 
vow FR 

iliAimuni 

fi 0 

4G 7 

10 7 

2 1 

S 7 

71 fi 

Minimum 

S G 

04 

27 4 

1 1 

() 0 

AS 0 

Mean 

4 7' 

20 S 

40 1 

1 S 

7 4 

"0 2 


•Uiic acid uica nltiogen total nonpiotein nitiogin (traUninc and amino icid nitiogcn 
in mg pel 100 cc CO combining power in \ol per cent 


For the detemiiiiation of the laiioiis nitiogonons r onstitiients the methods 
of Folm and 51711,- and of Folin“ wcie used eveept that foi blood urea nitiogen 
Van Sh^ke and Cullen ’s'* modification of Mai shall s mease method nas used 
Foi mie acid the sihei lactate piecipitation method and Folin’s** latei modi- 
fication M'eie used The diiect method Mas found to iield lesults 0 2 to 0 5 
mg higliei than those lepoited Foi the estimation of the alkali lesene Van 
Shke’s method Mas used 

The sjstolic blood piessuic laricd from 88 to 240 mm, the aieragc of 
the mavimiim blood piessuie leeoided being 357 mm ol meicuiy, the average 
of the minimum being 138 mm The diastolic piessuic \aiied fiom 50 to 140 
mm of meicurv 

The iihenolsiilphonephtlialein test Mas done on scieial patients and Aaiied 
from 50 to 65 pei cent foi tM'o houis 

The mine Mas examined lepcatcdh’’ both dining the stage of decompensa- 
tion and also dining impioAcment Albumin Mas piesent in all but three at 
some time dining the peiiod of decompensation but M^as absent in all foi at 
least one test duiing the peiiods of recoA'cii oi improAed compensation Like- 
AAise 111 many patients casts oi led blood cells Meie detected micioscopically in 
the mine sediment duiing the time aaIicii caidiac decompensation mms CAudent 
The 'Wasseimanii lest Mas made on the blood of all the patients and Aims 
positiA'C 111 foul, all of A\hom gaie other clinical CA'idencc of sj^philis 

DAspnea aars the one symptom piesent in all the patients and Avas the 
chief SA'^mptom in 39 patients Oithopnea Aims maiked in 7 patients Cough 
AA^as piomiiient in 34 patients Six patients complained of palpitation of the 
heait and in 5 piecoidial pain oi distiess Mas mentioned Dizziness Mas pres 
ent 111 4 patients and AACakness aaus pronounced in 5 

Eiilaigement of the heait Avas the most important pliA^sical abnoimality 
noted and aaxss piesent in all but one, the ciilaigemeiit hoAvevei being only 
slight Mitli 4 patients Edema of the loM'ei extiemities and tiiink Mas quite 
maiked in 13 patients and AAas piesent at times in scA^eial otheis 

Eiilaigement of the liiei nas demoiisfiable in 20 patients In the 2 pa- 
tients in AAdiom the hver Mas not palpable, the blood iiiic acid Avas the loAvest 
of the entire senes, the a allies being 3 3 and 3 7 mg pei 300 c c 




HIM i( IM isr 1 1 vsr IN Tin moon 


r. 

Sifiiis of jiiilmoniii \ InposI isis oi liidiutlioi i\ «Lie definite m M tnlientb 
lit some lime diiiiiir, llit iIiiik il (oiii'.c studied 

Of tlic 22 jiificiits ]0 ueic Iiiimn to he dead iiftei n jiciiod fiom one 
iiioiilli to fom Aciis Oiih 4 weie liumii to he iiiiiiioicd, " wcic iii wonc 
(oiiditioii iilieii list lieiid lioni, > Miie uiuliiiiiKcd mid 2 eoiild not he folloned 
after a fc^^ months 

Of the 10 ])atieiils liionii to he dead all had clinical CMdcnce of a failing 
lieiit as the leiininiil pietnie Out had in issoci itid pncniiioina Poslniortem 
esamiiiation of disclosed as the cause of deitli, hciit disease nith associated 
Iiassicc hspciamiia of the lungs, li\ci and kidtiecs 'Mieioseopic csannnation of 
the kidiieas lecealcd eh iii„cs assoiiilcd nith ji issue eoiigeslion but no appic 
ciablc nephritis nas found 

Nine patients nerc studied dinin', the pciiods of mailed i iidiiie deeom 
pensation and also diiiing icmissioiis when delinite impiocemeni was noted 
The ineiagcs aic „ionped in 1 ihUs TI and HI 

Taihi II 


tcTosTs With Mump Dkpwi i ssctios 


ita PEP 



t ICK 



100 cc 

\ N 

N I S 

\( ID 

1 1 FITIMM 

\Miso sni) s 


S'? 0 

43* 


1 1 



l‘H 

IIS 

4 1 

. 4 



3S { 

9 “ 

* i 

- 3 



-S 4 

to 

) 




75 

04 . 

0 4 

2 ? 



21 0 

41 « 

4 s 

1 0 



18 1 

3S t 

C3 

1 r 

7 ^ 


21 

44 '• 

4 I 

1 4 

s 


10 5 

iro 

4 1 

1 • 

07 

Vrenpe 

20 0 

40 0 

0 

1 7 

7 7 



Taiilf 

I[I 





I \TJi STJ> Dumso 

rMirO\EME\T 



iia PFR 



URIC 



100 c ( 

UREA N 

s r N 

A( IP 

CREVTIMNF 

\MINO \CID ^ 

1 

on 

38 9 

4C 

1 8 


2 

lu2 

34 1 

3 t 

2 » 


3 

28 0 

47 1 

G4 

1 0 


4 

13 S 

31 3 

3 1 



3 

15 8 

34 7 

33 



7 

17 1 

39 4 

30 

1 0 


8 

19 8 

41 4 

'■ 2 

1 4 


10 

oo q 

4^ 4 

4 2 

1 2 

7 5 

22 

23 3 

37 3 

30 

1 0 

66 

Average 

m 9 

38 5 

4 1 

17 

7 1 


From these aveingcs it is appaient that duiiiig impiocement thcie is a 
decreased concentration of all the nitrogenous waste products of the blood e\ 
cept oreatininc The average decieasc m blood uiea nitiogen was 9 7 mg of 
nonprotem nitrogen it avas 10 5 mg and of line acid it was 1 8 mg pel 100 c c 
but whereas the lelatiae peieeiitage deerease in nonprotein nitiogen avas 22 
per cent and of uiea nitiogen 32 per cent that of the line acid was 44 per cent 
and this in spite of the wellknowai fact that uiio acid is the most difficult of 
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all these substances to be excietcd bj the kKliic\s That olhci factois than a 
meie impiOAcment m the cnculation oi the kulufAs, aie nn'oh'ed, seems hkeh 

With the CAident impioAement ot the caidiae decompcns.ition in these 0 
patients tlieie ^^as also a marked diminution in edema and in the si/e of the Inei 
With some patients the Iiaci maigiii leceded seieial centimcteis as compensa- 
tion nas legamed and conconutant mth this change tlicie A\as a consideiable 
decrease in tlie amount of ciieulating uiic acid, also ivlien hcaif failuie again 
supervened and death appioached, the opposite condition again pi evaded The 
amino acid nitrogen of the blood nas studied in 3 patients and in tvo of these 
it nas deci eased in its concentration 

In diseases of the Iiaci in nhieh theie is a consideiable destiuetion of 
livei tissue, such as eclampsia, acute ■\elloA\ atiophy and hypei emesis giaAi- 
daium, tlieie is a marked incicase in the concentiation of uiic acid in the 
blood That the Iwer has something to do AAuth uiie acid metabolism is accepted 
bA piost AAorkeis in this field Polin and associates'' found in the dog that an 
Eck fistula is AAUthout effect upon the destiuetion ot uric acid intraA enouslj 
injected HoAvcA'-er in In^ei e\tiipation expeiiments as lecoided bj Peiioncito,^ 
and Bollmann, Mann, and Magath,® the leAcl of eirculating uric acid arises rap- 
idlA' Avhen this organ has been lemoAcd in spite of the presence of intact kid- 
neys Thus it might appeal leasonable to asciibc some of the letained uiic 
acid in the blood of patients AAith inaiked cardiac insufficiencA to the impaii- 
ment of the function of a Inei, paitialh ineapaeitatcd Iia e\treme A'enous 
engoigement 

The diagnostic Aaluc of the quantitatne anahsis of the blood foi Aaiious 
nonpiotein nitiogen extiaetiAcs is aacII iceognized in nephiitis That lelatneh 
high IcAels of these substances may be present in the ciieulating blood of pa- 
tients AAithout nephiitis is CAident fiom a studv of Table II, Avhoie No 5 has 
a nonprotein nitiogen of 94 5 mg pei 100 cc The absence of nephiitis in 
this patient AA'as A^eiified bA postmoitcm examination Caieful clinical studj" 
and repeated chemical anahses of tlic blood had picAioush demonstiated noi- 
mal functioning kidnejs aaIicii caidiac compensation AAas restored On one 
such occasion the blood uiic acid A\as 2 2 mg pei 100 c e Tlie othei nitiogenous 
Aiaste products Ai’eie noimal in amount and the uiine A\as fiee from albumin 
and easts 

In 16 of the 22 patients noimal Aalucs foi the Aarious nitiogenous sub- 
stances other than acid Avere obtained on at least one occasion In 5 of the 
6 othei s the Aalues aabic onh" slightlj elcAmted and AAutli one a model ate in- 
crease Avas demonstrated at some one peiiod of studA 

CONCEUSrOKS 

1 Caidiae decompensation Avithout nephiitis is associated AAitli a marked 
increase in tlie eoncentration of blood uiic acid and a model ate inciease in 
urea and nonprotem nitiogen 

2 There is a maiked decrease in the concentration of uric acid and a 
model ate decrease in urea and nonpiotein nitiogen of the blood folloAving im- 
proA ement in caidiac efficiency 

3 This decrease is accompanied bj a diminution in the size of the livei 
and bv an impiovement in edema 
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\ knowlodue ol llu' iiioscMit ooiu i'))! urn of tlio ])ln sioIoua of al)‘'Oi])lioii 
fiom the poiitonoal ca\i(A ol (lie pathopono'^is and incAcnilion of adhesions, 
ind ol the ])li ninaeolo}i\ ol nooais])lienainine a\.is, ol (ouise, fundamental to 
llie picseni stiuh ( 'nnniii'iiiain,' lleit/hi Voenllin,'' and otliois," lune 
lecenlh AMilten cxeelleni eiitnal ie\ie\\s ol llie lileialnie m lliese fields 

1 \ri HIM I NJs 

Oni initial quest uas findin^^ the s|>eeies most siihiect to the loimation 
ol adhesions aflei intiaiici itonc d inieetions ol neoais])hcnamine The ])io 
(cdiiie used thioupfhout these exiieiiments ineludcd takiiifi: full steiile pic 
cautions in picpaiinf> solutions and m making inioctions, hasui" dosaf'e on 
0 012 sjm of iieoai s]ihenanune jtei kilofri'im hodAweif’ht in all animals (liist 
iii'ieetion was iIwaAs thiec louilhs ol this dosi 1 iisinp; in luadiealh all eases 
a one ])ei (cnt slicn 5 >:lh ind a se\en da\ intenal, seeiiiiiifi: numeious eontiols 
In iisnuj the (ontents ol i sniffle ampoule ol neoai s])hcnamine in inimals liom 
soACiil difleiont expeiinients noliiifi taielulh Ihe animars leaetions, health, 
and stools, and jici loi minif loiiqilete aulo|)sHs altei a Aaniiiff niimhei of in 
lections and at Aamiiff time intenals allei the last iiiieetion The temjioiaiA 
inllamniatoiA thaiiffes louiul weie similai hut less se\eie than those of Koseii 
bciR ’ aid aie ifriioied in this lepoil hecause tlie\ weie inniieneed 1)\ the Aaim- 
tion 111 time between the last iniedion aid the aiitoiisi Sane siiifrlc inieetions 
did not piodiuo iieimaneiit diaiiffes, lhe\ aie also omitted Viaialions in the 
dcfficc ol histoloffie ehaiiffcs in the extensue and \aiicd peiitoneal suilaees 
weie found \ei\ diftuull to <ompau imoidiiiffh the exiiei aiients weie ffiad 
iialh luduied nioio and moie on the liisis ol adhesnm foimation This seemed 
to be tbe onh iieim aient imu losiopn diainfc The eaiises of death othei than 
expoiimentil oi luieumonia (iiKideine aboul Ihe s.iiiic as in animals used lu 
othei exiiei iinents') aie also monlioned 

Eiffhl ffuinea pijis 10 labbits, and (> while nils, iniocled .3 lo (! times each, 
showed no toimation ol idhesions The onh iiatholofiA' found was Ihiekeninjf 
aid eiiffoiiiemenl ol the peiitoneum aboul the site ol inieelion in one labhil 
The “laie instaiius ' ol loimation ol adhesions in labbits lepoiled In Ibisen 
bcisf’ imiA lane been due lo i laiffci sines lo a stionfiei (2 ])ei eeni) solution 
Ol, jiossiblAf, to 1 moie iiiitani lot ol neoai sphenamine 

Til shai]) eonliasi lo the .ibove lesulls, b out of 7 dojfs showed the foimation 
of adhesions Foiii ol these dofis had detinile but haimless adhesions follow' 
aiff 2 lo () iniidions when aiilopsied Imuleoii lo lhal\ seven dins aflei the 
fast inieetion Doff 31 was ke])! seienlA tne dins and had no adhesions The 
moie inteiestmc (haiiffcs in the othei two inelnded 

Dog 27 loiii inieetions, tweniA tliiee daAS (belween (as| iiiieetion and 
death), foiii adhesions of the omentum to ilsell foiined masses I In 1 by Of), 
3 5 bv 3 In’ 3, 5 In 0 5 In 0 5, and 2 5 In 1 In 0 5 em , lespei Inclv, all eon 
taming some fibious tissue, the Ingest lieing engoiged with blood, foui adhe 
sions between the iiiteslinil seiosa, Ihe nuseiiten, and Ihe oinenliim, and the 
ilium was caught in i shoil loop In a him adhesion in such .i win that an 
obstiuction might easih' hinc oeeuiied. 

Dog 30 SIX inieetions, thiilA one dins, cxlensne adhesions nialtid all 
the pciitoncid oigans togelhei, a eondilion which w-as giaduallA slaiving the 
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the incidence of adhesion foimation Foi this puipose, dogs ivcrc kept on 
their backs in a “FomIci’s position” (20° incline) for twehc hours after each 
injection into the loner left quadrant 

Adliesions iveie found in 4 of tlie 6 dogs injected Tliese adliesions, how- 
eiei, weie not as maiked as those obtained nhen the dogs nrere unrestrained 
These A\eie the onh’^ animals in the entiic senes shoning anj distiess after 
injection Then Aomiting, lionecei, ivas due to the injection being given in 
the evening nhen then stomachs weic full, and nas easily coirected In three 
dogs the omentum was stietched clear to the simphjsis and held bv firm ad- 
hesions This unusual condition is piobably explained by the posture and bv 
the use of morphine (foi quieting), tending to facor a displacement of the 
viscera tovard the sjmiphA'sis 

Although keeping the solution anaA fiom the common site of the omentum 
mateiialh" leduced the incidence and dcgiee of foimation of adhesions, this 
method has little chnical value since low inseitions of the omentum fiequenth’^ 
cause chionic distress In' pulling on the transveise colon and stomach ” 

"We next attempted to diminish adlicsion formation by vaiying the solu- 
tion injected Vaiiations in the tonicity of the solution and in the conccntia- 
tion of neoaisphenamine veie tried because of their influence on the rate of 
absoiqition, on the exudation of bodj colloids, and possibly, on the direct damage 
to the mesothelial cells “ The hjdioseiiion concentration vas laiicd because 
of its effect on the late of oxidation and the coincident toxicitA' of arsphena- 
mines® Seieral solutions veie used as vehicles because thcA might either re- 
duce the iiiitant piopeitics of neoaisphenamine or mtcifcre inth the foima- 
tion of adhesions As many expeiiments of each tjqie as could be included 
in a single senes vere nin to get an indication as to vliich theorv should be 
tested moie fiillj' 'Wlien the striking icsults fiom the use of sodium bieai- 
bonate ivere noted, all othei expeiiments iveie stopped to run a senes of such 
animals As the pioblem had to be diopped shoith after this, the incomplete 
results fiom the othei solutions aic Aaluable chiefly as contiols 

All solutions Mcie piepaied vithiii an houi of the injection time Sodium 
chloiide solutions weic boiled tneiitv minutes and made up to volume Glu- 
cose solutions Aveie autoclaved AVcighcd poitions of supposedly sterile sodium 
bicarbonate vcie folded in papeis, inseited in a iiater-tight finger of an old 
lubbei glove, and autocla\cd, all cultures ivere negative This last proceduic 
M'as used because some of tlie bicarbonate heated in solution changes to the 
more nutating caibonate The iicoarsphcnamine vas added to the solutions 
of the A'ehicle just befoie injection This is impoitant, in that, if the sodium 
bicarbonate incieases the late of oxidation of the neoarsphenamine ivhen it 
IS exposed to air,^” theie ivould have been aciv httle time, in our expeii- 
ments, for such an action to liaAC occiuied Likewise, there could liave been 
but httle development of aciditj in the glucose solutions’® All vehicles Aveie 
used in strengths coiiesponding to one-half, one, and tAvo times isotonicitA' 
Vaiiations in the tonicitA' and in the conccntiation of neoaisphenamine 
(01 to 1 pel cent), pioduced no appieciable effect on adhesion foimation 
In the glucose senes, adhesions Aieic foimed in 5 of the 6 dogs and A\eic 
about the same as those foimcd iihen oiiIa' ivatei was used One of these, 
Dog 41, Avhose death A\as maiiih due to pneumonia, had a small 2 mm per- 
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foiation of tlie ilmm leadiug to a caA'itA' 4 1 mm , with a A\all 1 mm thick, 

hacked by adjacent loops of tlie mtestine and its mesenlery 

Eingei’s solution loimed a millry piccipitate ulien added to the neoais- 
phenamine, and 2 out of tlie 3 animals iiiiected died fiom a seveie chemical 
peiitonitis The use of this vehicle A\as not logical, but the icsiill senes to 
emphasize the tOMCitA”^ of a cloudy solution of neoaisphenaminc 

The sodium chloiidc senes suffeied lieaMh ni a pneumonia epidemic One 
of the tivo animals suiyniiig had a single film adhesion aftci two injettions 
In twehe dogs iniected with neoaisphciiamiiie in a sodium bieaibonate 
solution, onh one delicate adhesion (bclnccn tlie oineiituin and the intestinal 
mesenteiA ) uas loiiiid Such a Ion incidence is piobablj yell yitliin the nor- 
mal range for the adult street dogs used None ot the animals slioucd anr of 
the sj'mptoms ascribed to the oxidized, toxic foinis of iicoarsphenamine ® One, 
Dog 76, died six dars alter the fitth injection liom a gangrenous intussuscep 
lion and peiitonitis This intnssuseeplion should be considcied since among 
19 dogs injected once, ond 'io, not imhulec] m t}te piesent lepoit, tiio, re- 
eeniiig watei and one per cent sodium bieaibonate as r eludes respect uely, 
died from the same curse The first, hoyerei, had evidenth had a piece of 
glass AA edged fiinih in its prions for some ilaA's Aloieorei, it Aioiild seem that 
any iiiitation ot the peritoneal surfaces hr the iicoaisphciiamine A\ould tend 
to decrease rather than increase peristalsis’” Possible etiologic factois of 
intussusception other thin the intiapciitoneal iiiiectioii included the mild 
stimulation of peristalsis during the excretion of aisphcnamincs,® intestinal 
worms, present in all three dogs and recognized as an etiologic factor ”” then 
too, indiMdual factors, since the peritoneal condition of these animals obtained 
from the dog pound could onh be guessed at by tlicii appearance Injections 
made into the borrel A\all of operated animals produced neither intussusception 
nor a perforation in aiir uar similar to that found in Dog 41 

It IS an open question win sodium bieaibonate should lediree adliesion 
formation A physiologic action might be deduced fioiii the veij soothing eftect 
similar solutions of sodium bicarbonate have on the nasal and phamigeal 
mucous membranes Changes nr the physical state of the semicoUoidal neo 
arsphenamnre maA hare significance A chciiiical reaction probabh does not 
occur under the conditions used 

The therapeutic effect of neoaispheiiamine may possiblj be increased bA 
injecting it intiapentoiieallj , m that, subcutaneous and intiamusciilai imee 
tions are similarly modified bj boda colloids, Ija the rate of absorption, and In 
then distribution, and are expeiimeiitalh more paiasiticidal than the iiitia 
rmiious”’ " Moreover, if oxidation processes are increased by the alkalinitA, 
then br^ Voegtlin’s “aisenoxide theoiA , A\e might expect some mciease 
from this source Then, too, possibly such combinations as occur yith the 
peritoneal colloids Avould be beneficial bj preventing the intiaAasculai pre- 
cipitation of organic aisemcals Aihicli Dairysz^’ =- considers the cause of the 
nitiitoid reactions That such combinations do not prevent absorption is 
slioAATi by the clinical results quoted before We have, moreoAmi, some unpub- 
lislred experimental results shoAving arsenic in the blood and lymph after nitia- 
peiitoneal injection 



INTItVl LllITOM^M INJtC. rlON 01 NLO Mlsllll S \MIM 


2'i 


roNCLU'iiONS 

1 One pet cent nqncous solutions of iipousphcunminc injected intnperi 
toiicslh pause ullicsioii foiniition in most doss and cats, but not in suinea 
pips nlibits, or -nliitc rats 

2 Tlic addition ol 1 to 4 jicr iciit sodiiiiii bicaibonitc solution gicath 
icdiRos the iiipideiico ol iidlusiou foimitioii folloiMiip iiitrnpeiitoncal injcptioiis 
of ncoai-spbciianiine in dops 

3 Coiicliisioiis iiliich niiplit be dnun from sarious nccidciits include the 
fict that iiijcetioiis into tbc lowci pail of the abdomen mIiicIi cause omental 
idlicsions would probibh lead to distipss troni tiaetioii on tbe trnisieise colon 
and stomach, that a cloiuh solution of iicoai'sjiliennmine sboiild not be injected 
intrapciitoncalh that a patient witb a jmssiblc parahtic ileus should not be 
injected intrapeiitonealh 111 it if idlicsions up foimcd obstruction maa ri 
suit, and that an iccideiit d injection into the ibdomnial wall maa cause death 

The nutlior js gHd for tins opportuiiitv to ickimwlenRO tlic atlvico of Dr 

\ J 0 irlson under uho<<o diroction the problem worked out the Rcnorous coopen 
tion of Drs C p Dfcmt and 1 M PottcnL.er the •tcruntt. TJststincc of Dr PI 
lloitnic^cr tlirouph most of the exptruncnls iind the cflicunt otil in \ irious plinscs of Drs 
^ S Drigon Clo\d PurIi T C Cirsudl nm1 < ' I nmln rt 
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NOTE ON THE EFFECT OF LEAD ON EAT SAKCOMA* 


B\ Johannes S Buck, Ph D and Donald j\r Kumro, ]\I S , Pit D , 

Durham, N C 


D UEING avork on the toxicity of lead compounds, one of the i.its developed 
a spindle cell sarcoma The point of inteiest is that the lat vas heawh 
loaded anth inoiganie lead and dea eloped the saicoma in the presence of a 
marked plumbism, fiom avhich it ultimately died 

The folloaving intiapeiitonal injections aveie giaen in the foim of lead 
inflate (calculated as metallic lead) 

First iniection (rat approximately three months old) 1 0 iiig per 100 gni boda 
aveight 

Second injection (two months later) 15 mg per 100 gm bodj weight 
Third injection (five montlis after preiious) 12 mg per 100 gm boda aacight 

The rat died seven months aftei the last injection and the autopsj shoaaed 
taao small tumoi’s over the fascia, one the size of a pea and the othei somewhat 
larger, appaientlj at the sites of injection 

The pathologic diagnosis on this tissue vas made bv Di W M Coppiidgc 
of Watts Hospital, Duiham, N C , and confiimcd by Di A A Thibaudcau of 
the State Institute foi the Study of Malignant Diseases, at Buffalo, N T 

Periodic examination of the blood of this animal showed maiked poly- 
chiomatophilia along ivith anisocytosis, poikylocytosis, achiomia and including 
the appearance of normoblasts, indicating plumbism Fmthcimoie, some un- 
absorbed precipitated lead was found in the cavitj 

Tissue examination of the liver shoived dense adliesions to the diaphiagm 
and a chronic inflammatory process between the lobules The kidney showed 
a chionic diffuse nephiitis, both glomerular and tubular, the destruction being 
severe 

The tumor may have been of spontaneous origin or may have been started 
by irritation due to the injection (other cases indicated the latter) In either 
case the development in the presence of excessive amounts of lead is noteworthy 
One ease, natuialty, proves nothing It is intended to follow up the mat- 
ter, but as it will take considerable time, this note is presented in the meantime 

♦rioin the Pop'll tnient of ChemKti\ Piaho Unhersitv 
Rcccnccl foi publication Max 13 1029 



A NOTE ON Till SENSUlA'in OP TIIL KOLJII R AND ICAIIN TI STS 
DUKENCx CHILE AND FLVLR* 


B\ John II Bi-'.wtos MD \m>Auin\R Alwnt I’niixVDtLPniA, P\ 


T T HAS lonu been 1 non n tliat nonspecific Wasscunnnn positic o lenctions In\e 
A been obtnined in pntnnts snftcriiifr fioiii fecers Korsebun and Leibfreid* 
report 50 pci cent posifue renctioiis m iccnirent ficii 1 ichclberg reports 40 
per cent posituc reactions in scniKt ftcer cases Will and Braun’ report 
positives 111 nialaria With tlie nenei and iiioie standardized and sensitise 
technics, hoircscr iionspceifie positm reactions do not occm so ficqiientla ns 
in the older technics and the spicificits of the niodirn seiologio tests for 
si-philis IS being established Kolmer* staffs that the sein in acute febrile 
diseases niai become sonieubat more aiiticompbmentaij tliaii nsnal but uith 
due care in tcoliiiic these nonspecific posilnc W assermaiin reactions can be 
aa oidcd 

The treatment of a gioiip of siphilitic patients nith fcaci induced bj non 
specific protein, ofTeied an iNcilleiit opportiinita to test t!ic sensitnita of the 
Kolmer and Kahn tests diiniig the chill and fcier and to compare these read 
mgs nith those tal en at normal tempi latiin, to si e if the blood shoivs a tend 
cnoa to an increased oi dccruised seiisitiaita toiinrd positiaitj in these morbid 
states 

The qiiantitatne icc bos modification of the W’nssennann test described 
b\ Kolmer,’ and the piccipit ition test described b\ Kahn ^ neic used and the 
principles outlined ba each aaeic adlieied to 

A group of sapliilitic patients at all stages of the disease, nhose seiologie 
tests aaned from iicgatiae to strongla positiae arcre used Fcaer arns induced 
in these patients by the intraacnous injection ol tj plioid parata plioid, strepto 
coccus, colon and gonococcus aaecines Blood aias draain in sterile drj 
sjnnges from the antieiibital a cm, iramediateia hi fore the aaccine aaas ultra 
aenousla injected, and again about one and a half hours later when a chill 
occurred Those constitute the chill studies, aihich amount to 50 pairs of tests 
taken on 15 patients, i e a test at normal tcmpcratuic and a test duiing chill 
in each instance Likeavise, for the fcrei senes, blood avas diairn at normal 
temperatuic, and again aiben the temperature reached 103’ or aboao This 
amounted to 50 pairs of tests taken on 18 patients Each pan of specimens 
lias tested at the same time m the same setup, so that aariations could not 
he attributed to teclmie 

Chill studies and fcaer studies aacre peifoiincd at different times, mas 
much as aa'C had not decided to do the foimer until the latter stiida had been 
completed 

•From the Department of Dermatoloffj anti SjpliHoIojrj «;cIiooI of jrcfHcfne UnlAor fti 
of Pennsylvania and the Stphllis CUnJc of the Hospital of tin. Unhersity of IcnnsylvnnlH 
Pf John H Stokofl Dlicctor 

Received for publication June 3 19 1 
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foiation of the ilium leading to a cavity 4 In' 1 mm , nitli a vail 1 mm thick, 
hacked by adjacent loops of the intestine and its mesentery 

Eingei ’s solution toimed a milKv piecipit.ite A\hcn added to the neoais- 
phenaminc, and 2 out of the 3 animals injected died fiom <i seveie chemical 
peiitonitis The use of this vehicle was not logical, but the lesiilt senes to 
emphasize the toMcity of a cloudA' solution of iiconisphenaimne 

The sodium chloiidc senes suftcicd hcaiih in a pneumonia epidemic One 
of the tvo animals sunning had a single film idliesion aflei tvo injections 
In tvehe dogs injected vith ncoaisiihcii.iniinc in a sodium bicaibonatc 
solution, onlj one delicate .idhesion (between tlie omentum and the intestinal 
mesenteiy) was loiind Such a low' incidence is piobablj well within the noi- 
mal lange toi the adult stieet dogs used None of the animals showed anc of 
the sj'mptoms iseiibcd to the oxidized, toxic foinis of ucoaisphcnaniine ® One, 
Dog 76, died six dajs iltei the fifth injection iiom a cangicnous intiissuscep 
tion and peiitonitis This intussusception should be considcied since among 
19 dogs injected once and so, not included in the picsent icpoit, two^ le 
ceiving watei and one pei cent sodium bienbon.itc as \ chicles icspectnelv, 
died from the same cause The fiist, howcici, had CMdenth had a piece of 
glass wedged fiimh in its jnloiis foi some dais IMoicoici, it would seem that 
any nutation of the peritoneal sin faces bv the ncoaisphenaminc would tend 
to deciease lathci than incieasc peiistalsis Possible eiiologic factois of 
intussuscciition othei than the intiapentoneal injection included the mild 
stimulation of peiistalsis duiing the exeiction of aisphenaniines,® inlcstmal 
woims, jnesent m all tliice dogs and lecognized as an ctiologic factoi then 
too, indnidual faetois, since the pciitoneal condition of these animals obtained 
fiom the dog pound could only be guessed at In then appoaianee Injections 
made into the bowel w'all of opeiatcd animals pioduced neithei intussusception 
nor a peifoiation in am waj similai to that found in Dog 41 

It IS an open cpiestion win sodium bicaibonatc sbould i educe adhesion 
foimation A physiologic action might be deduced fiom the aeij soothing efiect 
similar solutions of sodium bieaibonate hacc on the nasal and phaiingeal 
mucous membianes f’hangcs in the plnsical state of the scmicolloidal neo 
aisphenamine may ha\e significance A chemical icaetion jnobably does not 
occui luidei the conditions used 

The theiajieutie effect of neoaisjihcnaminc maA jiossibh’ be incicased bi 
injecting it intiapentoneallv, in that, subcutaneous and intiamusculai injec 
tions aie simiHilj modified bj bode colloids, In the late of absoiption, and b\ 
then distiibution, and aie expei imcntaUj moie paiasiticidal than the intia- 
veiious-'’" MoieoAci, if oxidation pioccsses aie inci eased bj the alkaliniti, 
then bj' Voegthn’s “aisenoxide theoiA',”®’ might expect some ineieasc 
from this souice Then, too, jiossiblv such combinations as occui with the 
peiitoneal colloids would be beneficial In' jiieyenting the intiavasciilai jne 
cipitation of organic aisenicals which Dain'sz^’’ considers the cause of the 
nitiitoid leactions That such combinations do not piei'Ciit absoiption is 
shown bj the clinical lesults quoted befoie We haye, moieoi'Ci, some unpub 
lished expeiimental lesults showing arsenic in the blood and lymjih aftei iiitia 
peiitoneal injection 
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Kahn iiiciensts fioin ^\(.nkh posifnc to iiadjiiin positnc In Case 2 the 
Kolmer increases from mediinii positne to stionf-I\ positno, uJiile the Ivnim 
increases from ne"ntl^c to A\ialh positne In Cnsi J tin Ivolincr ind Kalin 
both increase from ^\elKl^ positm to stron^h po‘.iti\e In Casts 4 j ind 
G the IColmcr and Kabn both dtertase from stioi^U positne to ne^ati\c 
Sumviaiif of Ohscriotion'i on Chill — fJie al) 0 \L results shou tbit fne or 
10 per cent of the Ivolmcr tests reinntned unthnvtd diirinjr tin chill nliih 
the Kalin test aaried Addin^ this to tin 04 pi r tint of unchane.id Kolmer 
and Kahn tests iiial cs a total of 74 pei tuit ol tin Kolnn i tists uliich ^a\c 
the same rondin" dvuiup chill ns at norm tl t<mpu itiin I i\i or 10 pci cent, 
of the Kahn tests leninincd imehnived clurirv t.hill mnl iiv » total of 74 
per cent of the Kahn tests which wire iinnOietid b\ dull 

"Where there were aarintions oifrht or 1(> pti enit of the Kolmer tests 
showed n tendenc^ toward incrnsid positiMt\ dunn^ tin chill while three 
or 6 per cent, showed a tendint\ tow iid iio,,ati\il\ In tin Kahn \amtions 
four, or 8 per cent showul an intrenseel 1(nd(lK^ tow ird positnit% as com 
pared with se\en or 14 per cent which show id a tfndinc\ toward lugntn ita 
Wo conclude from the aho%e that chill ciefinitelx cliaiiets the scnsltlM^^ 
of the Kolmer and Kahn since 2C per cent of both thise tests showed \ana 
fions in that state Tiic Kolnnr reaction showed n ttndcnc\ to greater posi 
tiMtr during the dull while the Kahn reaction sliowed about the same 
tendenev in the opposite direction toward iiej.iti\it\ 

Fcicr Group — This group rcpu-icnts aO Kolmet and K ihn tests taken at 
normal temperature and agtiii dniing tin lnip.Iit of ft\er (103° oi moie) 
Twent\ se^on of tliese pairs or a4 per cint showed no change in the titer 
or inteusita of the Kolmer assernnnn and Kahn tists between normal tern 
perature and feaer height wliethei the test at tlie outset was wean\ posi 
tne or stronglj positne Ten of those pairs oi 20 per cent which were 
entireh negative at the outset leiinined nt^atne during fcMr hoioht This 
makes a total of 37 of these pairs or 74 p< r ei nt w Inch gaa e the same reading 
throughout the evpenment in both tests Thirteen of the pairs or 2b pei 
cent, showed aanation in titer or intensitv between that of normal tempera 
tore and that of feaer height in eitlier Kolmer or Kahn test 

First Gionp — The following table presents those cases in which the Kolmer 
remained unebanged while the Kahn laued 

In Cases 1 2, 3, 4 5 and 6 the Kolmer remains strongh positne In 
Cases 7 and 8 the Kolmer remains negati\e In Cases 1 and 2 the Kalin in 
creases from negatne to a weakh positne In Case 3 the Kahn increases 
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fiom d medium positi'sc to sti oii<rh positnc In C.ises 4, I, <iml 0 llie Kahn 
deei eases Iiom a stiongly positive to mp<iIv1v jiositue In Cases 7 and 8 tlie 
Kahn deei eases fiom stioiiglv positne to negatne 

Second Gtoup — Tlie following table picscnts tliose cases in vhich the Kahn 
lemained unchanged vliile tlie Kolmei -vaiied 
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111 Cases I, 3, and 4 the Kahn lemains iveakh positne tliioughout In 
Case 2 the Kahn lemams negatne In Cases 1 and 2 tlie Kolmei iiici eases 
fiom a negative to weakly positne In Case 3 the Kolmei inci oases fiom a 
weaklj'- positne to a stionglv positne In Case 4 the Kolmei deei cases fiom 
a stionglv positive to ncgati%e 

Thud G)Oup — The following table piesents the case iii which both the 
Kolmei and Kahn laucd 
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Both Kolmei and Kahn tests dccieasc fiom a model ateh positne leactiou 
to a negative one 

Sumvmy of Ob<tci nations on Fcvci — The aboie lesiilts show that eight, 
01 16 pel cent, of the Kolmeis lemaincd unchanged while the Kahn laiied 
Adding this to the 74 pei cent of the tests wdiere neilliei the Kolmei iioi the 
Kahn laned duiiiig fevei, makes a total of 90 pei cent of the Kolmei tests 
which gaie the same leading at fcvei height as at noimal tcmpeiatuie Foui, 
01 8 pel cent, of the Kahn tests lemanicd unchanged duiiiig feiei, making a 
total of 82 pel cent of iinchanged Kahns when added to the 74 pel cent of 
Kahns which had lemained unchanged in both tests dining feier 

Three, oi 6 pei cent, of the Kolmeis showed a tendonci to inciease tow'aid 
positivity Avhile twm, oi 4 pei cent, shoived a tendenci tow aid negativity 
Three, or 6 pei cent, of the Kahns iiici eased tow aid positnity duiing 
fe^el height ivhile sin, oi 12 pei cent, showed a tcndcnc> tow aid negativity 
We conclude fiom the above that fevei docs not gieatlj affect the Kolmei 
test, there being only 10 pei cent wdiicli showed vaiiations, that the Kahn 
test is more greatly affected bj feiei, theie being 18 pei cent wdiicli show^ed 
■sanations Wheie there weie vaiiations, the Kolmei test show^ed a slightly 
gi eater tendency towaid positivity than negatmty m fevei Tlie Kahn test 
showed quite a definite tendency towmid negativity in fevei 

Compaiing the beliavioi of the two tests in chill and fevei the Kolmei 
test showed a much greater stability in fevei as compaied to chill, theie being 
90 pel cent unchanged Kolmers in the foimei as compared to 74 pei cent in 
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tilt latter Tin Knlms liKtiiist showed a t,nater stabilitt m fc\cr as com 
pared with chill, tliirc heiiif; 82 ptr tint of uiitliaii^ed tests in the former as 
compaied with 74 ptr ttiit m the hitter The Itoliiiei test showed a much 
fcrtattr ttiideiitv toward positniti in chill, iiid \er\ little ttndentj in feter, 
while the Kahn test showed a iiinrhid teiultntt toward iie,,nti\it\ in both 
chill and feter 

SUMMtl \ 

Two hundred Itolnicr and ICahii lists weie performed on a fcroup of 33 
sjphilitic patients rcteniiij, feier theiapr (noiispitific protein) whose sero 
logic tests on the blood tailed fiom iit^nliti to stroiigh posititc renetions 
The tests wire performed on blood drawn at normal temperature, duiin„ the 
chill and during the lieipht of fetir (103 oi more) SciolOoic lesults lu 
these morbid states were eompared with those laKiii at iioimal temperature 
During the ehill 74 pir cint of both the Kolmer and kaliii tests gate the 
same readings as at noimal timperatiiie 

During till feter height, 90 pir eint ol the Kolmu tests ga\e the same 
readings ns at normal tcmpeiatuii , while 82 pei eiiit of the Kahn tests gaae 
the same riadmg ns it normal timperatiire 

In those senes wlneh sliowid enriitioiis the Kolmer test showed a tend 
enci toward inereased iiositnite during ihill tlieie binig 16 per cint which 
showed a tendeiiLS tow aid iiici eased positiMta ns tompared to 6 per cent 
which showed a tendi nee townid in,,ntniti and em little teiidence during 
feter height, there being 6 pu leiit whiih showid a tindenet to luorense 
toward posituitt is eoiiipaiid with 4 pir nut with a tiiideiict toward nega 
tititj The Kahn test showed a tendenet towaid iu„atiMtj in both ehill and 
feter, tlicie being 8 pci cent which sliownl a tindenet towaid positiMtj as 
compared with 14 per cent towaid iu„atitilt in the foimii while 6 per cent 
shotted a tcndenc} towaid positititt as eoiiip ired with 12 per eeiit toivaid 
negatiMtt in the latter 
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TOXINS, ANTJTOXJNS AND DB]{i\rAOENS 


By L G IIadjopouijOs, j\I D , and Bloinau) IjUUhank, D , Ni \v Youic Gita 


W HILE studying the relation of shin tests (diphthena and seailatina) to 
complement-fixation reactions, using the respective toxins as antigens, 
vve came to ohseive ceitain facts that thiow a new light on the nature of tox- 
ins as antigens and then seiologic relationshiji to then lespective antibodies 
With a vei’v limited knowledge ot the chemical natuie of toxins, and still 
less of the antigenic ladical in the complex jnotein stiuctme, we still assume, 
m accoi dance wnth the geneiallv accepted tluoiv, that all pioteins, and onh 
proteins, contain the tiue antigenic (immunogenic) ladical If toxins weie 
tiue antigens, thev should contain a pait it not all ol the antigenic ladical 
It IS certain that then paieiiteial intioductioii gives use to specific antibodies, 
called antitoxins, which is also tiue with .intigens in gcneial It leinains, how- 
ev'ei, to be proved whether or not antitoxins can be eoiisidcied tine antibodies in 
all respects 

The Eelntwnshii-) of Shin Tesis to Complement-Fixation Reaction — Oin 
study was limited to bacteiial toxins in diphthena, scailatin.i, and ceitiini stiep 
tococcic focal infections The exjieriineiital data as given in Table I, though in- 
sufficient foi diawing definite conclusions, aie iieveitliclcss indicative of the close 
relationship between the two appaicnth dissmiilai seiologic phcnoinena In 
peifoimmg the skin tests, w’c have stiietlv adheicd to the accepted standaid 
methods, using the New' Yoik Depaitment of Health pioducts, except in the 
one instance of the stieptococcic toxin which was pioduced accoi ding to the 
Banzhaf method of 65 pei cent alcoholic satin ation The same toxins wcie 
used as antigens in the complement fixation leaction A hundred units of 
scailatinal toxin, 0 01 of the L + dose unit of diphtlieiial toxin and 0 01 mg of 
focal streptococci weie used pei test The active seium technic as peifoimcd 
by us was used throughout 

Comments on Table I — Making due allowance loi the limited numhei of 
expeiimcnts, it is ncvcitheless appaient that llieie is a close paiallelisiii 
between the skin s sensitization and the complement-fixation tests The oiih 
logical explanation foi this phenomenon is the close lelationship existing 
between the skin leagin and the antibodv that fieely ciiculates in tlie system 
in the above-mentioned pathologic states Piutheimoie, toxin compleiiieiit 
fixations aie stiictlj specific in scailct level and diphthena, and paitlj' so m 
focal stieptococcic infection because of the heteiogeneous natuie of the stiep 
tococcus species Lastly, toxin compleinent fixations aie little, if at all, af- 
fected by the presence of the Wasseimann leagin in the same individual 
Now that a definite i elationslup has been established between the skm 
sensitizing leagin and the complement-fixing leagin, it lemains to be seen 

•From the Department of Laboratoi les of Both Isroel Ho'ipltal New V orX 
Beceivetl for publication June S ISJO 
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T\»rE I 

Tiu KiLATiosKitn BmvjFs Sms Ttbx \ i» Toxin Comilfmfst 1 iwtios Tist 
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Note TJic iitun s><«tcrn Jn the cnae of complement nxnllon denotes the (Iorflc of ro 
RCtion In termfl of fixed cotiipicnicnt tmita In the coac of skin test the durntlon of reaction 
In (m)s 


(1) ithetlier this rolntionslnp is due to the t^o ren^ins hoing identical oi to 
the coexistence of hotli (antibodies) in the same pititnt and (2) ^^hat rcla 
tionsliip tliese roafrins bear to antitoxins ic, tlie artifiuall; produced anti 
bodies against toxin inoculation 


T\hle If 


IdNSTJTV or Tin skin \M> OjMIItMtNT tlXlNU I{F\OINS 


DAT? 

CLIVIC\L mSTOR\ TOMS COUfPLI RtENT FIXATION 

SMN TFSTS 

5/ 2/28 

D-ito of onset of tniisithtjB 




Hemolytic streptococcus isoHtcd 



c/ 4/28 

Toxin prepared 

+ + + + 

+ + + 

V 8/28 

Cliccsj foci in tonsils 

+ + + + 

+ + + + 

0/11/28 

Tonsillitis subsiding:, cough 

+ + 

+ + 

0/14/28 

Afebrile feeling normal 

+ 

~ 

5/18/28 

No S^TTJptODJS 

+ + + + 

+ 4 

5/22/28 

Tonsilhr relapse modernte 

+ + 

- 

G/15/28 

Normnl siiico Mm 25 no siniptoiiis 

+ + 

- 


Identifi) of the SI in and Complement Fixing Rcagins — We liaic studied 
during tlie coin sc of an acute toiiMlIitis the fiist aspect of the question As 
antigen no used the antOr^enous toxin piepaied from a stiain of hemoJjtic 
atrcptococcus isolated fiom the toubil of the patient Ihe results as recorded 
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chronologically in Table II stiongly suggest that both leagins aie identical, 
because the one increases oi deei eases sinniltaneouslj uitli the other The 
complement-fixing leagin, howevei, seems to be the main soince for both 
leaetions as it is moie lasting 

On account of this close similarity between the ti\o icagins and ouing to 
the lack of a propei nomenelatuie, i\e take the liberty of calling them collec- 
tively deimageiis 

Is the Belatwn Betivccn Toxin and Antitoxin That of Antigen and Anti- 
body? — ^Antitoxins are reaction bodies pioduced aitificially bi the paienteial 
introduction of toxins Deimagens aie natuialh found in the si stem of cei- 
tam individuals predisposed to ceitain toxopathies, like diphtheiia, tetanus, 
scarlatina, etc Ontogcneticall}’-, antitoxins and deimagens aie dissimilai bod 
les It IS peculiai, howevei, that the same antigen (the toxin) has ti\o distinct 
antibodies the antitoxin diiectli produced either hi cxpeiimental inocula- 
tion or natuiallv through disease, and the deimagen, piecxisting appaienth 
independently IIoiv the deimagen originates in the si stem is bejond the 
scope of this ivoik 

Thus the dermagens behave like tine antibodies to then respectne toxins 
One might suppose that antitoxins are the true antibodies to the toxins as 
they are directly pioduced against toxin inoculation Expeiimciital data, 
hoivevei, do not substantiate this new As Mill be seen in Table III, anti- 
toxins cannot fix the complement in the presence of then lespectne toxins, 
but react antagoinstieallv to deimagens A mixtuie of toxin-dermagen-coin- 
plement that ivould natuiallv result in the binding of complement is pi evented 
fiom doing so on the addition of antitoxin, as will be seen in Table III 


Tabif 111 

THE Axtagomstic of Antitoxin ro Toxin Compliment Tixitions 




1 rOXIN DUIMIOIN ANTI ! 

ANTITOXIN 

1 TOXIN 

CASES TESTED U^DER 

' TO\lh 

' TOX/A COMP nX IT/ON I 

VrONi- ^MTU 

1 antitoxin 

FOLLOWING PATHOLOGIC 

DEUMAGEN 

1 ANTITOXIN 

IMOUNTS 

COMl OF 

COMP 

CONDITIONS 

COMP HWTION 

CC lEK TIST 

Even blltUM 

fixation 



0 02 

0 04 



ScTT-latinal Toxin 






1 M, 

++++ 

- 

- 



2 K 

+ 

- 

- 

- 


3 S 

+ + + + 

+ + 

- 

1 


4 M, 

- 

- 


i 


5 S, 

+ 



i 

A ^ 

k 

6 S, 

++++ 

i 1 




7 S, 

++ 

1 
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The antagonistic effect oC antitoxin on deinnoCn in the to\m dennagen 
antitoxin complex ns illustrated in Tabic III admits o£ two possibilities first, 
that antitoxin acts dircctli on the sister rcngiii the dermngen (a \ieu tint 
could not he substantiated experiment alh ) second tint it acts direetlj on 
its progenitor, the toxin If ne accept the latter Inpothosis ne find oursehes 
in the difficult position of accepting toxins as true antigens In the whole 
realm of true antigens there is not an mstanco nlicre an sutihodi that is 
produced hi the parenteral introduction of an antigen will nntagonirc the 
complement binding properts of the latter Tins brings us to the last phase 
of our work, the imcstigation of the nnttgemc nature of toxins 

Aro Toxtni True iuligcnsf — Oui present Knowledge of the cheniieiil stiut 
ture of toxins is tcr\ rndimontnrj Thet ate piesent m the giobnim fraction 
of bouillon culture media in wlneh the respeetne toxogenic microorganism 
had groan for a number of dais Toxm (exotoxin) is not a psrt of the bac 
tcrial protoplasm but is a catabolic excrctori product The bacterial proto 
plasm IS a true antigen which on pni enteral introduction gnes rise to a spe 
cifio complement fixing antihods The Incteinl toxin does not gi\e rise to a 
eomplomcnt fixing nutihodi net erfhi less it manifests certain important anti 
gemc characteristics its paientenl introduction gnes use to m antibodj 
the antitoxin which acts antagomsticslb to the complement fixing properti 
of the toxm antigen Although not true antvens toxins exhibit in minimio 
philie antigcme ladical capable of bmdin„ the complement in the presence of 
an independent rcagin the deimagen 

In a precious work' we base demonstrated the possibihti of splitting true 
antigens into a protein (immunogeme) and a hpin (immunophihc) radical 
The antigenic properties ns exhibited bs toxins smeh are not immunogenic 
and if aiij thing tliei are more immimophilic ivhile the unspht hieterial pro 
tem that elaborates the toxin as a metabolic product exhibits both piopeities 
as do all true antigens 

As further csidencc in this respect we attempted to extract anj hpin 
present m the purified and dried tonsillitic sticptocoecic toxin to see if such 
hpm extracts were immtinoplulic The result of these tests we giie m Table TV 


T\dle IV 


The Complement iiMNO Ibopert\ of Toxin Lipisl \nd Toxm Re.siouf 


fiEBlAL NUMBER 

■\\ARSERMANN 

RE\criov 

wnoLr TOXIN 
FIXATION 

TOXm UPIN 
FIXATION 

TOXIN RFRiDUE 
(DELIPINUEO) 
FIXATION 

CG5 

- 

— 

_ 

- 

GG6 

_ 

— 

— 

-- 

C67 


_ 

+ 

- 

071 

- 

+ 

4- + 

- 

672 

- 

_ 

— 

- 

073 


+ 

4- 

- 

675 


_ 

44 

_ 

G76 


— 

4 

_ 

St, 

_ 

— 


- 

St, 

- 

+ + + 

4444 

+ 

cc 


+ + 

+ 4 + 4- 

+ 

n 


_ 

+ 

_ 

KK 

- 

+ 

+ + 

- 
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Prom the abo^e list iie liaie excluded all Wassermann positive cases to 
eliminate the possibilitv of the nonspecific efteet of the Wassermann leagin on 
hpogenie antigens in geneial In the rest oui iiosition is lustificd in assuming 
that the lipin fiaetion of toxins is the cause of complement deviation The 
delipinized toxin v as shon n to be totalh lacking in this lespect The compaii- 
son of the whole toxin fixations nith the iipin and the delipinired residue fixa- 
tions speaks in far oi of tins conclusion 

CONCEUSIONS 

1 Toxins aie paitial antigens enibodMiig onlj the iminunophilic fi action 
The bacteiial piotoplasm, on the othei hand, is a true antigen ivith both im- 
munogenic and immunophilic radicals 

2 The parenteral introduction of toxins piodnccs ecitain reaction bodies, 
the antitoxins, nhich, though specific in nature, cannot be reckoned as true 
antibodies since the inteiieaetioii befweeii them and the toxins does not ic- 
quiie complement 

3 The true antibodi for toxins is a specific leagin fieeh circulating in 
the blood of certain toxin-susceptible indnidiials The existence of such an 
antibody can be demonstrated eithei In means of the complement-fixation 
reaction or the paiticnlnr skin tests Foi lack of specific terminologN we call 
this reagin the deunagen on account of its peculiar dermoactnitv 

4 The significance of oiu last obseriation is that it pioiides, hj moans of 
the complement fixation leaction, a uniform and nioic convenient method to 
the routine skin test in the determination of ceitaiii toxopathics 

KEPERENCE 

1 Hsdjopoulos, L Q, iikI Biirlniit, I? Tlic Origin iiid jy itiire of the Wnssennann 
Antigen, The Dmliti of the Antigenic Nature of nr\ throe} tes, 7 Lui & Cux 
Med 12 973 082, Jah, 1037 
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A STUD'i OF 'I'JIJ. TOMCITT OP {.I’KONTIUAI AND COMPARISON 
AVmi Ol'Jil R CAl'IONS rMPDOAPD IN '1 III RAPI UTICS* 


]!\ DuinLoEshii »Mi A Iji\<oin Rovwiski Niw 'Vokk 


■\ 7ULPIAN (1885) is cicilited «itli linijii^ inlioiUictil stioiitium ns n remedj 
’ J V Iiaborde (ISW) pimcd tliiit it was iionloiic nnd liaimlcss when pmo 
Since then, strontium has been einploiod in medicine bi oral administration 
in the place of sodium nnd potassium cations ns a caiiici for a number of 
anions siicli ns bromide, iodide snhei Into lactate and others As n itli potns 
Slum salts, the anions aic OMdcntlj the nctnt thernpentie agents for the rea 
son that both potassium nnd strontium nic onl) slightly and irregularh 
absorbed from the digestne tiact This piobnbli accounts for the failure to 
establish nioic couniiciiig evidence iii tin literntiire ns to the therapeutic \ iluo 
of strontium 

Strontium is a diinlent in the same clumical group ns the alkali earths 
magnesium, calcium and bsiiuui A number of pharmacologists base studied 
the effect of stiontium on cells isolated tissues and blood and compared the 
effects with those exerted bi other elements including members of the ssmo 
group The impression gsiiied from a research of these reports is that it re 
scmbles more nenrh the effect of calcium, but that it is nenl er Sollmann’ 
states “This cation resembles calcium nnd maj take its place in some of its 
characteristio phnrnincologio rehtions, but it is much weaker and also less 
toxic ” 

Like calcium, strontium hastens the coagulation of the blood This is not 
true of barium or magnesium It is climiiiatcd bj the intestines The urine 
contains onlj traces of strontium when given siibcutnneouslj It is said to 
increase the elimination of uric acid and hare an effect on bony tissues which 
are impeifeotlj calcified Like calcium, it everts a digitalis like action on the 
heart, but weaker Paialysis of the heart br quinine snd arsenic is said to be 
neutralized by strontium and calcium 

There have appeared in recent literature, reports of the mtrasenous in 
yection of strontium salts, particularly of the bromide These reports indicate 
its application in the treatment of urticaria and other skin affections, para 
thyroid tetany, spasmophilia, etc, and other conditions indicating the rela 
tionsbip to the effect of calcium 

A rcMcw of the literature on strontium reseals a lack of information re 
gardmg its action and toxicity when administered intravenously Vfe haie 
deemed it desirable that experiments be carried on to determine the definite 
toxicity of strontium and to compare, if possible, the toxicity and tolerance 
with the elements more commonly employed in therapeutics such as sodium, 
potassium, magnesium, and calcium We submit herewith the tabulated re 
suits We employed white rats and the same technic of intravenous inyeetion 
we described m 1924 

From the Loeser Ijiboratorj New York 

Recel%ed for publication June 10 19*9 
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Table I leiuesents the lesults of fhe intia\enous iiiiectioii of stiontium 
biomide in tbe foiin of a five per cent solution indicating the doses, grams iiei 
kilo weight, equivalent dose foi human of 70 kilos and the amount of elemental 
stiontium and hi online giams pei kilo weight 

Tmill I 


To\icit\ Tests Strontilm Bromide '> Per Ce\t — SrBr On 0 


RAT 

NO 

DOSE 

gram/k 

EQUIV HOMAN 
DOSE (70k) 

OFR\T 

c c 

INJECTED 

STRONTIUM 

O/K 

BROMINE 

g/k 

COMMENT 

1084 

0 150 Gm 

17 5 Gm 

150 Gm 

0 75 c c 

0 OGl Gm 

0 112 Gm 


1085 

0 375 


26 25 

132 

1 00 

0 002 

0160 



0 450 


31 50 

135 

3 22 

0 JIO 

0 202 


1086 

0 500 


35 00 

260 

2 60 

0 123 

0 225 


1096 

0 500 


35 00 

140 

140 

0 123 

0 225 

Biccl 45 mm 

1099 

0 500 


35 00 

115 

1 15 

0 123 

0 225 


1097 

0 550 


38 50 

130 

1 43 

0 135 

0 247 

Died 2 mill 


0 615 


43 05 

120 

1 48 

0 J51 

0 276 

Died on (tWc 

1087 

0 750 


52 5 

200 

3 00 

0 185 

0 337 

Died oil t ible 


With the smaller doses, the animals leacted with the same sjmptonis fol- 
lowing the intiavenous injection of sodium hiomide, becoming stupefied and 
lemaining lethaigic foi a long time after iccoioij fiom the shock of the injec- 
tion It will he obseived, hovevei, that the tovicitv of stiontium hioniide is 
gieatei than that of sodium hiomide White lats tolciatc up to 2 50 gm per 
kilo of sodium hiomide, vheieas oui maxmiuni toleiated dose is haiely 0 5 gm 
pel kilo of the stiontium salt With the laiger doses, the lats stiuggled vio- 
lentlj towaid the end ot the injection, the liiiid leg becoming paialvred he 
fore death ensued 

In viev of the eiident sedatne eftect of tlie bromide anion, ve believed it 
desirable to asceitain the tovicity of stiontium chloiide and stiontium iodide 
and ariive, if possible, at lesults vhich would cleailv indicate the toxicitj ot 
strontium cation with due consideration tor tlu effect ot the accompanjing 
anions 

Table II repiesents the lesults of the intiaieiious injection of stiontium 
chloride in the foim of a 5 per cent solution 


Table II 

Toxicity Tests Strontium Culoride 5 Per Cent SrCl 6H,0 


RAT 

NO 

DOSE 

gram/k 

EQUIV HUMAN 
DOSE (70k) 

■WEIGHT 

OF RAT 

cc 

INJECTED 

STRONTIUJI 

Q/K 

CHLORINE 

g/k 

COMMENT 

1088 

0 250 Gm 17 5 Gm 

123 Gm 

0 00 0 C 

0 082 Gm 

0 066 Gm 


1089 

0 300 

210 

150 

0 90 

0 098 

0 079 


1104 

0 300 

21 0 

135 

0 81 

0 098 

0 079 


1101 

0 350 

24 5 

140 

0 98 

0 115 

0 093 


1103 

0 375 

26 25 

200 

1 50 

0 123 

0 100 

CollTpsed but 
recoi ered 

1102 

0 425 

29 75 

145 

124 

0 139 

0 113 

Died in 2 mm 

1090 

0 500 

35 00 

205 

2 05 

0 164 

0 132 

Died in 15 mm 

1091 

0 625 

43 75 

138 

1 73 

0 205 

0165 

Pied in 3 inui 


These lats exhibited much iiioie toxic symptoms Then struggles weie 
much more violent, gieat difSculty m bieathing and violent twnstmg of tail 
befoie final effect of lethal dose Greatest tolerance is approximatelj’' 0 350 
gm per kilo 




STUD\ Oi THE TOMCm OJ STIiONTIUM 




Tnble 111 lopiiscnts the rtsults of the iniiti\cjions mjcttiou of strontium 
iodide in tin, form of n 5 per oent solution 

Taulf III 


ToMcin Tests swostiusi lomnr > Ijk Cist— S ri, oil O 


RAT 

SO 

DOSE 

GK\M/K 

EQUIV HUMAN 
DObF (70 k) 

wrwuT 
or R^T 

cc 

iNjrrTFD 

KTrONTIUM 

0/K. 

lOBlNP 

0/K 

COMMiNT 


U . *0 gm 17 *» gm 

J-ogra 

tf 0- c c 


0 HI gm 

SSo MSlblc 
effect 

lon'l 

0 37 


130 

0 07 

00 4 

0211 


no I 

0‘12'' 

20 7) 

JIO 

0 04 

on'J4 

0 240 



0''00 

30 00 

iro 

1 ro 

0 0)S 

0 202 

Died CO hr 

llOfi 

0 .00 

3.00 

u 

1 i 

0 (»0s 

0.0. 


llOS 

O'i'iO 

3S ^0 

330 

1 43 

0 lOS 

0 310 


110 

0G2*» 

43 “ . 

110 

1 3S 

0 U3 

03 2 

Died 10 nun 


0C2 

43- 

110 

1 3S 

0 

03 . 

\ cr\ toxic 


The rnfs did not stru^ple durinp; the injection and as a nliole the solution 
appeared to he least iinmediatelj toxic IJafs iihicli sunned regained their 
pieiioiis Height iiithin one week and ri tamed their Height for another Heck 
Hhile under ohscnation The miniimini lethal dose of strontium iodide is 
apparciith 0G23 gm per kilo 

Tnble IV presents for coiuparison the approxiiinto nnnimum letlml dose 
of strontium hromide stiontium eliloiide and stiontmm iodide the etiumlcnt 
strontium pot kilo and the oquiialciit haloids pel kilo their atomic Height 
and the ratio of ntoiiiie Heights to lethal dose 


T\liu l\ 

CoiiriRIfiOS OF MIMMIM IlTIIlL lJUSF 



SrUr hU 0 

brOl,CUO 

ST 40 U 0 

Iloie |.cr kilo 

0 t ( m 

0 373 Oni 

0 C2<> Gm 

Strontium per kilo 

0 123 

0 123 

0 123 

Ilnlmd per kilo 

0 2.) 

0100 

0 352 

Atonne ucight of Imlogcn in t\in figure* 

SO 

3)5 

127 

Tlntio of atomic wcjght«i h Uogeiis 

. 2 > 

1 

3 53 

Rntio of lethal dose h'lloul 

. 2 » 

1 

3 52 


A comparison of the approximate minimum lethal dose established sen 
defimtel} that the toxicitj of strontium hromide, chloiide and iodide is essen 
tialljr dependent upon the strontium content In all thiee instances the stron 
tium per Icilo weight is 0 123 gm This is further confirmed bj the fact that 
the haloid constituents at the mimmum lethal dose are in the ratio of their 
atomic weights 

Table V indicates the minimum letlml dose of sodium hiomide chloride 
and iodide 

Table V 


Minimum Eetual Doses of Sodium Svms (10 Per Cent Solutions Used) 



^ NiBr 

JSaCl 

iNnI 

I>oso per kilo 

2 5 gm 

1 8 gm 

13 gm 

Hoae haloid per kilo 

194 gm 

1 08 gm 

1 10 gm 


Comparing the minimum lethal dose of the lespectnc salts of sodium and 
strontium ne find 
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On (I 6S„0 hasis 

Strontium Bromide is 5 times moie toxic than sodium bromide 
Strontium Chloride is 4 S times more toxic than sodium chloride 
Strontium Iodide is 2 08 times more toxic than sodium iodide 
On an anhydious hasjs 

Strontium Bromide is 7 2 times moic toxic than sodium bromide 
Strontium Cliloride is 8 1 times moie toxic than sodium chloride 
Strontium Iodide is 3 0 times more toxic than sodium iodide 

In a pie'vious papei," ue drew attention to the relative toxicitv of potas- 
sium as compared to sodium as deciding our choice of sodium iodide tor the 
intiaxenous administration of massive doses of iodides In this instance, wc 
employed a 10 per cent weight to volume solution as tlie solution emploved 
clmieally was of that concentration For a compaiison of the toxicitv of 
strontium to that of potassium, we chose the chlorides and continued the 
choice of the chlonde for comparison witli the elements in the same gioup 
We maintained a eoncentiation of 5 pei cent except in the case of magnesium 
and of barium which exception will be noted latci 

We submit Tables VI, VII VIII, and IX as indicating the toxicitj of 
potassium magnesium calcium, and baiium 


Tvble yi 

Toxicitt Tests Potvssicvi Chlopid’^ 5 Pet Cent — KCl (0 67 Is) 


NO RATS 

c c 

PER 100 Qir 

GM KCL 

PER KILO 

POTASSILM 

g/k 

CHLOriNE 

G/E 

COMMENT 

4 

0120 

0 060 

0 031 

0 029 

Fnirh well tolerated 

1 

0150 

0 075 

0 039 

0 036 

Very sick 

3 

0 200 

0 100 

0 052 

0 048 

All died within 5 minutes 


The miiuuiuni letlnl dose 

IS opproxinntclr 0 OOO gm 

KCl per kilo 


Lower doses produced svmptoms of extreme agitation oi uneasiness in 
rats after release from board Toxic doses pioduced convulsive contortions, 
then coma, noted slight twitching of paws heartbeat iiregular for thiee to 
five minutes before death ensued 


Tvble VII 

Toxicitv Tests AIagnesixim Chlopuie (XlgCI 611 O 2 06 Per Cent) (0 2025 K) 


C C IN GW 

RATXO JECTED PER HgCL 6H 0 '^A<1''-ESIUM CHLORINE COVTSIENT 

100 GW KILO ■ 




0164 


0 058 

feurvived 



0164 

0 019 

0 058 

Survived 



0176 

0 021 

0 061 

Died within 5 min 

1111 


0 176 

0 021 

0 061 

Died within o mui 

1120 

B^H 

0176 

0 021 

0 061 

Died ■mthin 4 mm 

1121 

B^H 

0 176 

0 021 

0 061 

Died within 3 mm 

1123 


0 176 

0 021 

0 061 

Died within 3 min 


This clearlv indicated that MgCL 6H,0 is lethal to white lats in doses of 
0 176 gm per kilo In all fatal eases, the animals passed through the follow- 
ing stages violent convulsions twisting of tail coma, no visible bieatliing, 
11 regular heaitbeat which continued for some time after lespnation ceased 




STIII)\ 1)1 Til! TI)M< IT1 01 srilONTIIlM 


iO 


r«ii.> Mil 

TOMtIT) i't'-TS CiLCMM ( IIUIPIIII — . I IP ! PST— ( iCI, (0 001 ^) 


NO KITS CC 0)1 CnCl, lAKIUM PlnAOIIM 

INjrCTEO IFPlOOOM jniKILO o/l i)/l 



0 n. 

(I 0<1 

0 02 

0 (14b 

iS 0 jninu (ii itc rf u 
tion 

.1 

oj: »n 

OK 

0 04 

OOSO 

Incrcfisctl rcajiirntjoii 
rcntlcnc\ to minor 
convulsions 


02=14 

0142 

OOol 

0 001 

incrensed rcspirntion 
Convulsions nnd 
toxiu fijinptoms 

G 

0 322 

Old 

OOlS 

0 103 

1 cr\ toxic — three im 
lncdi^(c dc'itlis 


0 35G 

0 178 

0 0C4 

0114 

TJirco 1 in m t d 1 a 1 1 
deaths Two Inrch 
sunivcd 


The mmJmum 

Jctlnl tlose 

!« '\pproxmntol\ 

0 170 gm 

CaCl per kilo 


At lower doses noted jiicrenscd rispiration Toxil doses produced con 
lulsne contortions, feiispiii" for breifli and tlicn coma for short peiiod 

It will be obseried from Table IX that when emploMng a 5 per cent solu 
tion of barium cliloridt, death ensues lapidl^ after injecting as small a \oIume 
as 0 05 e e per 100 gm , making it practicalh impossible to secure accurate 
moasurLment Wo were of nocessitj compelled to emploi a dilution of 0 5 per 
cent The results aie indicated in Table X 


Table I\. 


Toxiciir Tests liAniOM Ciilohipe— 5 rm Cemn— B iCl, (018 N) 


VO R-iTS 

CC 

oit BaC/LrxR 

OAEItlM 

CIILOKINE 

COMMENT 

ISjrCTED 

FEB 100 Q^r 

KILO 

0/K 

0/K 

1 

0 20 

0100 

0 006 

0 034 

Died immediately 

1 

0 15 

0 075 

0 040 

0 020 

Died immediately 

1 

010 

OOoO 

0 033 

0 017 

Died jmmediatcl} 

1 

0 05 

0 02o 

0 010 

0 009 

Died within 30 sec 




Taole \ 




Toxicity Tests Bvuium Ciieoridf — 0 5 

Per Cent BaCl (0 048 K) 

^0 RATS 

c c 

OM BnCl,riR 

barium 

CHLORINE 

COMMENT 

INJECTED 

FEE 100 Gsr 

KILO 

a/K 

q/k 

1 

040 


0 013 

0 007 

Died immediately 

1 

0 30 


0 010 

0 005 

Survived 

1 

0 20 

0 010 

0 007 

0 003 

Survived 


The minimum lethal dose is about 0 020 Om BaCI per kilo Since deaths 
occurred quicklj it was difficult to ascertain mmediatc cause The djing am 
mals ran the gamut of violent contortions and twisting of tail, and then ceasing 
of respiration and heartbeat For a period of one minute after death, there 
persisted a tivitehing oi trcmoi of injected leg oi low er jaw, other signs of life 
having disappeared 

We had at the outset determined to confine our comparisons wuth the 
cations emploj ed m therapeutics We were prompted to extend our studies to 
banum which is rarelj used m therapeutics, for the reason that the toxicity 
of inagnesinin, calcium, and strontium avas m an order uiverselj to the inciease 
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m atomic eights Baiiuiii is geiicialh lecogni/ed as the most toxic of the 
elements of this gionp and ive believe it to he ol inteiest to include it in these 
compaiisons It will he obsei ved that the lou eiing ot toxicity with the inciease 
of atomic weight does not hold as to baiium 

We submit heiewith a sumniaij of the toxlClt^ ot the chloiides of sodium, 
stiontium, calcium, potassium, magnesium, and haiiuni, placing them in the 
01 del of then increasing toxicit-s It ivill he ohsciied that at the coiicentia- 
tion we emploj'ed, stiontium occupies a position next to sodium, being less 
toxic than the other cations emploicd in theiapeutics 


SUMMARX OF TOMCITI TESTS OP CnLORIDFS 



APPRO\ MINIMI M 

I ETJiAL Dost ptn K I r 0 

AMI\DROLS SAIT 

CATION 

INIOS (Cl) 

Sodium Chloride (NuCl) 

I os 

0 12") 

0 GTi 

Strontium Chloride (SiClj) 

0 223 

0 121 

0 100 

Calcium Chloride (CaCl ) 

0 170 

0 061 

0100 

Potassium Chloride (KCl) 

0 000 

0 04G 

0 044 

Magnesium Chloride (MgCI,) 

0 0S2 

0 021 

0 061 

Barium Chloride (BaCl ) 

0 02 

0 OIS 

0 007 


THE ANTAGONISTIC EPFECT OF STRONTIUM TO MAGNESIUM 

In View of the affiimed similaiiti of stiontium action to that of calcium 
and of the interest lecentlj displaced m the antagonistic effect of calcium on 
the respiratoiy depressue action of magnesium, ve earned on the following 
expeiiments In order to avoid complications by tlie eiident sedative effect 
of the biomide anion, ve selected magnesium cliloiide and stiontium chloride 
foi this puipose 

111 Table VII, ve demonstiated that magnesium cliloiide (6II„0) is lethal in 
doses of 0176 gm pei kilo In ordei to test out the effect of strontium, ve 
prepaied a similar solution containing in addition stiontium chloride on a 
1/5 eqiuvalent basis 

Table XI indicates the lesults of the iniection of a solution containing 
magnesium and stiontium 


Table XI 


Toxicity Tests 2 06 Per Cent JIagnfsium Chloride (AlgCl, 6H,0 2025 N) 0 55 Per 
Cent Strontiujc Chloride (SrCbGII 0 040) N) 


RAT NO 

c c 

INJECTED 

M EIGHT 

OF R\T 

QM MgCl GHjO 
KILO 

GM srcl^GH^o 
KILO 

COMMENT 

1112 

1 14 

133 

0 176 

0 047 

Survived 

1113 

1 03 

120 

0 176 

0 047 

i ( 

1124 

98 

115 

0176 

0 047 

i i 

1125 

128 

150 

0 176 

0 047 

( ( 

1126 

98 

115 

0 176 

0 047 

( t 

1114 

1 05 

110 

0 195 

0 052 

Died 3 mm sjmp 
toms of magne 
Slum alone 


While these rats struggled tovmid the end of the injection, they lecov- 
ered quickly from the shock and did not go into coma 

It will be observed in Table VII that all five rats died when injected 
with 0176 gm of magnesium chloride per kilo When 1/5 equivalent of 
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strontium cliloriclc Mas injiLttd •with the same dose of magnesium chloiide, 
all the rats surM^ed ^ihereas the saint cqunaleiit of strontium chloride was 
iiicapablt of antnt^oinnng the cflcct of 0195 magnesium chloride 

Meltzcr and Auer’ failed to demonstrate tlmt strontium neutralizes the 
lnhlblto^^ cftect of magnesium These authors, ho^\c^er, cmplojcd the sub 
cutaneous method of injection into the rabbit, an animal evidently less sensi 
tnc to magnesium The\ state, howc\er that strontium causes a slight im 
pio%emcnt of the respirntion, but seems rather to aggravate and hasten other 
inhibitor) SMiiptoms due to magnesuiin cspecialh the pnrnhsis 

To ascertain the cfTcct of a smaller qllalltlt^ of strontium, we prepared a 
solution containing 1/10 of equnalent strontium, 2 00 per cent magnesium 
chloride (0 2025 N) 0 275 per cent strontium chloride {0 02025 N) 

At a dose of 0176 gm magnesium chloridi (MgClj) one rat died iMthin 
three nunutes after going into coma Another nt struggled Molcnth, passed 
into coma with irregular breathing and heartbeat fiiiallj reco\ering It was 
e\ident that it requires a larger amount of strontium to neutralize the effect 
of the lethal dose of mnf^nesium We haie shown however, that strontium 
like calcium, in relatnch small quantities does ovhihit an antagonistic effect 
to magnesium 

SUMMARY 

We lla^e ascertained bj intra\cnous injection into animals that the mini 
mum lethal dose of strontium is approximate!) 123 milligrams per kilo when 
the chloride, bromide, and iodide salts arc omplo) ed 

We ha\e compared the toxicit) of strontium with that of sodium, the 
least toxic of the cations cmplo)cd in therapeutics Bs continuing the com 
panson with potassium and elements in its own periodic group, we ha\e cstab 
lishcd that strontium is among the least toxic of the therapeutic cations, 
occup)ing the second position in the following order of increasing toxicities 
sodium, strontium, calcium potassium magnesium, and barium 

In anew of the extended clinical administration of strontium bromide 
and the comparatu el) low toxicit) of stiontium demonstrated b) these ex 
perimcnts, it is to be concluded tliat strontium is adaptable for intraaenous 
administration, proaiding propcrl) controlled solutions and doses arc em 
plo) cd 

We ba^e demonstrated also that strontium antagonizes the toxic effect 
of magnesium b) counteracting the rcspirator\ depressue action thus coi 
roborating the impression that the action of strontium resembles that of 
calci'um 

REPERLNCES 

1 SoUmann Manual of Pliarnncologj c<l 3 19-6 AV B Saunders Co , Philadelphia 

2 Loeser, David, and Komviscr A L Preliminary Note on the Difference in Pharmacologic 

Action of Potassium and of Sodium Salts AVhen Administered Intravenously, J 
Lab & Clin Mep 9 385 March 1924 

3 Meltzor and Auer J Physiol , p 449, 1908 



A NOTE ON BLOOD rnE:\ITSTBY* 


Bi B S Hi NT, Pii D Boston’ jr \ss 


I N MAY of the ciuieiit Acai I completed the chemical analysis of 262 samples 
of blood taken fiom membeis of the last fi\c ficshman classes of the Boston 
Unueisit-s School of Medicine This nork nas done as part of the Yital 
Function Studies desenbed hi Bono* and caiiicd out ceaih since its ni- 
auguiation 

Since the subjects fiom uhom the bloods ueie taken arc on the 1111010, 
noimal joung men and uomcn (chiefly men) of an aieiage age of tuenty- 
tlirec leais, Ining the life of the aieiagc college student the figures obtained 
may be of inteiest and aie unen m Table I All bloods ycie taken aftci a 
fasting peiiod of at least tnchc houi's’ dm at ion 


Tible I 

AiEriGED Vahes Evcpessed in mg rri 100 l c or tViioir BLOont 


NEAR 1 

NPN 1 

t vr\ \ 

IIIU MID 

i nE\TiM>r 

SUGA? 

1925 

31 

10 

3 7 

1 4 

9S 

1926 

33 

16 

1 0 

1 4 

9b 

1927 

32 

16 

3 3 

1 3 

99 

192S 

33 

10 

I 7 

1 4 

97 

1929 

31 

15 

3S 

15 

98 

1.terage (5 tr ) 

32 1 

10 

1 0 

14 

98 


INote Thp Polln-Mu stem of blood nmhsls wos used throughout t\Ith thf exception 
of the uiic acid determination tthlch Mas that of Benedlct-Frankc 


Table II shows the peicentagc falling yithin normal limits as defined 
therein 


Tabix II 


NPN 1 

1 1 F V \ 

URIC AQD 

CPEVTJMXE 

SLGAI 


12-20 nig 

25-40 mg 

05-15 mg 

80-120 mg 

92 4% 

95 S% 

S2 9%r 

95 8% 

99 6% 


Table IH 



NPN 1 

EhEA ^ 

uric \cn) 

CPLATIMNE 

SUGM 


42 : 

28 

52 

2 0 

134 


24 1 

10 

2 4 

1 1 

81 


No CNplanation is offered foi the high and loi\ tallies obtained The m- 
dinduals are still in the medical school 01 aie interns in the Hospital and 
hate shown no organic impaiiracnt at am time 01 hate othei function tests 
as applied given anj evidence of renal impainnent 

REFEEENGE 

, -Powe A ^ 1 ital Function Studies II A Group Study of Certain Blood and 

’ Urine Findings, and Gaseous Metabolism, Boston M d. S J 192 717-752, 19-3 

" ^rom the Boston Unhersitj School of Medical and Evans Memorial 
jleccl'Cd for publication June 26 1923 
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srunins i\ tiii Aiinn \tak\ tract of jiax* 

III The Gastric Ufmonses to "Muk \nd Biittcrmilk 

B\ T VTingvtl Toni) FRC S (I n< ) and Ivut\7EL, A At 

Clexei \\d Ohio 


INTRODUC TION 

I N PRCVIOLS cv,nxs luxe dx\ilt upon tin mc-i^sitx of itduciiip to i 

mimmum the influoiuo of tentnil stimuli in tin j;.nstrjc relation pTttern 
before this is emploxod in (Xpciumnts upon the luiinnn subject \Vc haxe 
shown hox\ the oftect of this luAuence tan be (juantitatix clx measured and 
Iioxv b\ an adecpinte course of trainmj* its disturbance of the j^astne response 
can be rendered no^jhpible In the pi ( suit articU we shall set forth the 
results of our experimonts on fcidiu" diagnostic imals to stalnh/cd stomachs 

rxsTRK MOTlim 

It IS our intention to ufrani from enteruv »ido discussion of the theory 
of tone In our cxpoueiice tone and pciistalsis ari bntli expicssions of gas 
trie motilitx AYc acknowledge the clinical pictims of orthotonx hxpertonx 
and hxpotonx but we cmphaticallx cUnx that tin si terms nie adequate to 
define gastric tone Foi us thii iinplx nothin^ whateiei re^niding the state 
of tone thex arc mcrolv conxcntional pluases indicatnie. difTcrences m the 
length phase of gastric musculatme Poustnlsis is not nccessanh loss xigor 
ous in hxpotonj nor more actixe m hxpeitonx Botli tone and peristalsis arc 
affected bx obscure influences which foi want of a bcttei term we call 
psx cbological Experiments discussed in our prexious articles Inxe sepaiated 
the effect of this psychological influence fiom the direct reflex lesponse of 
the stomach itself 

peristalsis 

Imniediatelx upon swalloxxint, the bmum meal, our stabilized and trained 
stomachs show one or more zones of irritability (tension lings) on both curxa 
tures or on the greater ciirxature alone After some seconds these zones begin 
to pulsate and sbortlx tbeieafter propagate xvaves which pass toward the 
pylorus in orderly sequence and at a rate xihicii shows little if any, xaiiation 
from one indixidual to another In the final phase the pulsating zones dis 
appear as such, and pciistaltic xxaves alone arc to be seen AVhen pulsation 
appears in the indentations it tends to occur in all at the same time, but 
peristalsis commences at the /one nearest the pylorus and with cich successixe 
xvave, originates progrcssixcly in the /one neaicr the cardia, until the pulsation 

FTorn the Xnatomlcal LJiborator> IXcstcrn Re^ci"\e TIni\cr‘<lU Clc\clantl Ohio 
Studies I IV of this scries form parts of a thesis for -which the degree of AM con 
ferred by Western Rcsertc Xjnt\cr«»lt> upon XVIlhclmlnc Kuenzol June 10 8 
Rccchcd for publication Jul> 19 19 9 
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nearest tlie Magenblase is piopagating its na^e AVe have iie^ei seen a pie- 
liminary inliihitoiv phase in advance of the peristaltic \\ ai e 

The usual positions of pulsating /ones aie at the lunctioiis of the thiee 
mam stomach dnisions, gastiic tube p's lone ^estlbule and p's lone canal, and 
in the mid-gastne tube Less frequentlv -sse see a pulsating zone in the upper 
gastric tube just beloss the Alageublase though this mav be due to difficult's 
of disceimng a zone in this relati-seh famth outlined aiea The size of meal 
seems to bear a i elation to the number of pulsating zones AYith a 16-ounce 
meal -sve haAe laiely seen moie than one zone, and that at the junction of 
pyloric canal and 'sestibule or peihaps in the mid-vestibule But -svitli a 
5-ounce meal -sve have fiequeuth noted a pulsating zone as high as mid-tube 
This observation is probablv to be coi related 'ssith Trendelenburg’s finding 
that peristaltic aetnitv is stimulated bj distension under pressure but that 
although peristalsis tends to be iiici eased bi pressuie it lapidlj becomes in- 
hibited by ovei -distension 

Timing the peiistaltie 'naies b\ stop Matches we find speed fiom particular 
gastric landmaiks remains constant uith almost no indnidual vaiiation One 
wave mav pulsate longei in the zone of its origin but the time lequiied foi its 
transmission to the pjloius dots not change A iiaie beginning at the junc- 
tion of pvloiic vestibule and canal takes 7 seconds to leaeh the pvloius, one 
beginning in mid-i estibule takes 15 to 18 seconds, if the 'waie staits at junc- 
tion of tube and vestibule it takes 32 to 35 seconds to reach the p-slorus "With 
a regulai milk meal at 70° F we veij seldom see iiioie than two va'ves at 
once m the stomach and the time inteival betueen these is about 20 seconds 
so that the fiist is already passing through the pjloric canal as the second 
encioaches upon the pi lone vestibule It is not uncommon to see a peiistaltie 
nave which has staited in the gastiic tube die out on the lestibule and le- 
appear in the pi lone canal, the time mteiial lemaniing michaiiged Inciease 
111 speed of peristalsis seems to be an illusion pioduced bv the piesence of 
sueeessiie waves it is the time mteival betiieen them iiliich is reduced Theie 
IS gieat variation in amplitude of the conti action in difteient subjects, ei-peii- 
ments oi conditions It is dimmished, for example, bv physical m eanness, 
increased bj'^ butteimilk It \ anes in amplitude e^ en in the successive dmsions 
of the stomach Sometimes amplitude is greatest at the oiigiii of the waie in 
the gastiic tube but usually inci eases as the wa^e appi caches the pjlorus 

Theie is a manifestation of irritabilitj , sonieMhat lesemblmg an lU-coordi- 
nated peristalsis, in Avhich waA es of minimal amplitude occur Ave have called 
it shimmer It usurUa occuis on the gieatei cuivatuie alone, though more 
rarely it is seen equally ou both cuiA'atures No definite orderly pi ogress can 
be identified in these Avavelets but the entiie outline of the greater curAature 
seems to flickei and the shalloAA AvaAelets appear in such lapid succession as 
to give the impiession of stationaiv pulsating minute indentations In a very 
active butteimilk stomach AAhere Avaves aie of considerable amplitude it is 
not imcommon to find shimniei superposed in each laige peristaltic waA'e 

AVlien peristalsis is Aisible on the lessei curAmture it is best seen in the 
pAdoric canal and is then obviouslj a part of the AvaA^e of contraction passing 
along the greater curvature When the lessei curA atm e avra e is independent 
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of that on tlio greater it seems to Imc a rlnthm of its o^^n Its aniphtnde is 
ahsajs less tlian on tlie greater cur\ntmt ‘When peristalsis is deep in the 
p\loric canal it is oMdent on both cunntuics ns a circular zone of contraction 
c seldom see moiement on the Icssei umatiire proximal to the iiicisurn and, 
when it IS seen hiehci up it often octms ns a shimmei immedinteh aboic the 
incisura nnr,ulnris Tlic lessei cureaturc cannot be seen so distincth as the 
greater and this ma^ partialh account foi the scantiness of our information on 
lesser curvature peristalsis 

Gastric peiistalsis nnnnnbh ceases at tlic p^lorus \\l find no e\idencc 
uhatc\erfoi the mqw that the ua\e in the p^lollc canal is distinct fiom that 
in the rest of the stomach 

In presenting the forCj^oing stimmnr\ ubith is intended to describe the 
full series of siiccessne phenomena observed in a trained and stabilized stoni 
ach, ^^c must male the resenntion tint these phenomena do not iiuariabh 
appear in complete c\piession TJu\ nia\ indeed sometimes pass through sue 
cessne phases so quicKh as to be iimeco^nizable or apparent onh as a fore 
shortened seipience nith definite phases omitted Furtlui the description can 
not be forced to fit the erratic and often bizarie appearnneis uhich are to be 
found in normal but untrained oi non stabilized stonnclis 

DIAQ^0ST1C JII VLS 

■\\ith stabilized trained stomachs as our woiKiiio mateunl uc sot out to 
iincstigatc the efiect of baiium %(hiel(s, null and buttermill on the stomach 
On the fluoroscopic sereeii one has no dl^Reuit^ in siein^ the iinrl ed continst 
between the e fleets of mill and buttermill on the stomach But as the 
fluoroscopic appear nice does not lend itsdf to jieimiimut pictorial rccoid 
obsenations on aien of stomaeb sliadon must be made b\ ladiograms a\lnch, 
in tlicir turn, meieh chance eMdtncc of motilit\ 

Tlie subjects aie f.uen a a ounce imal ’ consisting of four ounces b> 
■volume of mill oi butteimiU it a timpeintiue of seventv dCoiees Fahren 
belt, with thirtj tliiee giams of baiium sulphate The conditions of e\amina 
tion are constant so that radical nins aie e\ae.th compainble 

On the fluoioscopic scieen butteiiiiilK is seen to induce immediatelj gas 
trie elongation and lateral distension with merensed amplitude of peristalsis 
and passage Sometimes gas in the fle\ui es of tlie large bow el or in the trans 
■\erse colon causes mdcutations which bold up contents tempoiarilj in the 
cardiac sac The stomach ma> be pi evented fiom elongating dircetlj down 
ward If so, the elongation tikes place obliqueh so that the greatei curva 
ture is swung ovei to the light ol the vertebral column, thus changing the 
whole shadow outline and giving the illusion of a shorter stomach In obhquc 
elongation passage is not so cleaiJy seen for the second pait of the duodenum 
IS hidden bj the distal pjloiic vestibule and canal but contents can readilj 
be seen in the jejunum Tjpical biittcimilk waves aie wide and deep, and 
pass along the entire contents with a rcgulai rhjthm 

Jlilk, on the continij, usuallj eutcis the stomach moie slowh than buttei 
milk It giaduallj piogiesses to the pjloius with iclativelv little latcial dis 
tension or elongation soon as the milk contents leacli the pjloius a lapid 
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sliiminering movement is set up along the gieatei ciu\atuie m the pyloiic 
vestibule In some stomachs this is the sole evidence of actmty in others the 
shimmer giadualty becomes deepei until it is transfoimed into shallou waves 
The first wave usually appears in the pyloiie eanal but succeeding ones stait 
in the progiessivelv pioximal sites until in due couise they tiavel the entile 
length of the stomach The gradually sinking level of the barium contents 
duiing the first ten minutes after ingestion indicates that passage is actuallv 
occurring although duiing this peiiod it can be seen in the milk stomach only 
bv a trained eye to u Inch it is ei ident as a faint puff 

MILK 

BUTTERMILK 



PlB 1— Barium \ chicles and stomach outline Butteiniilk is associated cvlth a larger 
longer usuallj broader stomach shadow with more \igoious peristalsis Appaient constriction 
in buttermilk gastric tube is the impilnt of gns In colon on stomach outline 

Barium milk contents aie also invisible in the small intestine until the 
expiiation of ten mmntes which is the appioximate time leqiiiied for cuidlmg 
milk 111 vitio at 98° F 

These distinctions of effect between milk and buttermilk meals aie oh 
sel^ed on the fiuoioscopic seiecn hut differences in gastiic response thus in- 
duced can also be shown qnantitativelj'' Fig 1 illustrates this pictoi rally and 
Table I sets forth the distinction statistically Average gastric shadow-width 
IS 50 mm for both milk and buttermilk, determined immediately below the 
Magenblase, but the gastiic tube itself is distinctty bioaclei after the butter- 
millc meal In average veitical length the milk stomach is shortei and its 
shadow aiea hut 92 per cent of that aftei butteimill: feeding 
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1 \ltl V ( 


1 C0Mr\K\TI\I C A'^TUir DlM^NSlONH Milk AND liUTTFKMlLK Si! \I)0\VS 


NO \\ NMDTII A\ HEIGHT A\ AREV 

Milk Tl l> mm „CIU mm HUH 8([ mni 

Buttermilk Tl .1 211 lOl'lO 


2 ISHHFNtI OI OrDMI OF IJFDlSa MlLK \ND BUTTinMILk 


Milk mCTl first 

Milk mcil followirij:; Ijiittcrmilk 
Buttermilk meil first 
Buttermilk mcnl folloivinc milk 


A\’JR\GF \R>A 

3117- sq mm 
10(>73 s(j inin 
3inT7 sq nim 
12377 s(| inm 


1 V( II ITVTION 

To check out ntncia) obs(r\nfions locouUd abo3c 3\t anaii^c the scriis 
so that half the number of studenis ncene tlieii mdk mtal first and tlieii 
buttermilk meal an hour later \\ ith the otliei half the ouUr is i(\trsed 
Knowing that e\cii trained and stable stomachs sho\\ a ttndcnc% to intirfei 
ence Mith the gastric rt ictioii b\ obscim influences in the first ixamiiiatioii 
of out regular t'\\oda3 e\perimental session A\e anticipated that a different 
picture mipht be obtained in the examinations of the second nu il In the 
second pait of Table I the results of this inquir\ nii gnen Fbe milk meal 
if gnen an hour after buttermdl produces a smaller shadow nua than if ad 
ministered first in the senes Bultenmik on the other hand e,nes n larger 
shadow when ndmiuistercd second The tharnctenstic fcntnies of outline arc 
then intensified b\ exhibiting the xebicle after ingestion of a contrasting 
meal This obsor\ation is so striking that it is well to accumulate all pos 
sible confirmatory eyidencc Ilencc wt shall take up the problem again attei 
presenting the result of om studies with heat niul cold We gne ineitU a 
summary of the influence of null and butteimill at the moment 

PVSSAOE 

Just as tone and peristalsis fluctuate independently the one of the othei, 
so also pciistalsis and passage aie sepaiate expressions of gnstiic actnitj 
They ma> occur together or scparatclj and their association is more a co 
incidence than a co p irtneiship Immediate passage often talcs place is 
soon as the food reaches the pylorus and before peristalsis is set up This 
initial passage lasts for but a lew seconds but the fact of its occurrence even 
before the zones of iriitabilitj begin to pulsate demonstrates its essential in 
dependence of peiistalsis Eapid passage occuis in stomachs exhibiting onlj 
an occasional peristaltic yyaye, whereas thcic maj be shimmer oi eyen occa 
sionallj, yigorous peristalsis, yyitb no exidcnt passage AVe purpose to extend 
our observations upon this problem but yye are cony meed that, yvhile the 
cause of passage maj be sought in gastric tone, it is not to be found simplj 
in the peristaltic yvave 

Both milk and buttermilk maj be accompanied bj immediate passage of 
barium through the pylorus AVhen this occurs it larely lasts one minute, 
during yvliicb, hoyveyer, the passage is usuallj continuous in contradistinction 
to the inteimittent passage characteristic of later periods The shadow of 
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immediate milk passage is light and often seen -with difficultj It may also 
be a thin stieam wheieas immediate bntteimilk passage ocenis in laige dense 
shadon s, often momliform in silhouette though not discontinuous This phe- 
nomenon appeals in the notes as “passage in blobs ” In the eient of there 
being a residue of the previous contiasting meal in the stomach, ingestion of 
a new meal of buttermilk usually results in immediate ejection of the milk 
lesiduum oi most of it A meal of milk laiely bungs about similai ejection 
of a buttermilk residue 

The ease with which passage is seen depends on the relation of pjlorus 
to the duodenum If the pjloiic canal happens to be disposed in fiont of the 
second part of the duodenum observation of actual passage is often impos- 
sible But if the pjloric canal is directed ton aid the light there aie no difiS- 
culties in msualizing passage 

Bonn the second part of the duodenum and round the bend into the hori- 
zontal part the shadow can be followed, thin and smoke-like after a milk 
meal, dense and black and mouilifoim aftei butteimilk The butteimilk- 
baiium shadoy more easily defines the cap and lingers in an e^anescent cess- 
pool at the bend betneen second and thud portions Duodenal peristalsis 
IS easily seen aftei buttermilk it is much more rapid than gastiic peristalsis 
but the oscillating character of the shadon is present heie as in the stomach 
With eierj wave of peristalsis the cephalad lei el of the banum sliadon 
shoots upyard foi an instant befoie dropping lowei In the second part of 
the duodenum this upward darting takes the form of streams oi “piancing 
particles” which maj eien lose themsehes in the cap shadow and so appeal 
to be rejoining the main mass in the stomach 

There is no necessarj relation between passage through the p^loius and 
gastiie peristalsis We constants obseive passage in the complete absence 
of peristalsis or we note well-marked peristalsis with no passage whatever 
When peristalsis and passage oecui in sequence we aie inclined to attribute 
it to comcidence rather than to cause and effect 

In spite of the appaientlj gieatei size and density of shadow' in butter- 
milk passage the stomach empties no more quickly than aftei a milk meal 
This IS an important obseiration W'hieli is in no war contiadictory of the fact 
that some stomachs empty of milk oi butteimilk alike much more rapidlj 
than others Such lapid-emptring stomachs usuallj evince eridence of the 
anxietj complex 


EFFECT OP QUAKTITA 

If, in place of a five-ounce meal, a sixteen-ounce meal is given, after the 
mitral passage events occur more slowlj Peristalsis does not start after 
about two minutes on an average m a milk meal or continue w'lthout inter- 
mission from the beginning in a buttermiUc meal These featriies characterize 
the smaller amount After a sixteen-ounce meal of milk it may be some time 
before real waves are seen and the buttermilk w'aves maj be at their fastigium 
some fortj minutes after ingestion Apparentlj' an over-distended oigan does 
not show' peristalsis well and it is only after the passage of a considerable 
rolume of contents that the peristaltic w'ave develops effectively 



STIiml s IS Tin \IIMINTMn TI1\(T oi m\s 11 

Tin ntlllTMlI r STOM 4011 

It IS ivcll kiiOMii Unit, 111 iiislaiiLt.s of iluodiinil disiiisi., tlio stoiiiadi shows 
signs of irrifabilits Wo liino had the oppoitiiiiits ol csniiiiiiino two dtfinitel\ 
ahTiical stoiiiatlis In one of Ihest siibjocts tlieio was e\idcnce of occult 
Jmeniorrhage in the aliinentan canal and a clinical diagnosis of duodenal 
nicer was dcfiniteh made In the olbei tlieie was no such diagnosis but the 
clinical SMnptoins wcic those topical of diiodcml irritation Both of these 
stomachs showed hoperinotilito equalizing iiiilh and biitteiniilk i espouses so 
far as these relate to peristalsis but retainiii" the usual iclatne shadow diiiien 
sions and area Both showed a marl ed reduction in cinptMiig time The lat 
ter of these stomachs we haoe csamiiied afresh after subsidence of tbe simp 
toms and haoc obscroed that althoiioh the stomach shows an actuo reaction 
to milk, it does not ooerstep the iipjui intvi of normal risponsc Further con 
sidcrntion of this most interesting phase must bi left until we ha\e had gi eater 
opportunities for obscnation 


STtNDVIlD nOUTISE 

In the practice of internal medicine, roint„,eiioscopic cXTininatioii plais an 
incrcasiiigl} inipoitaiit pait in tin diagnosis of ,.nstio intcstmnl disease We 
are not oursches concerned with such clinical conditions of the stomach ns 
spasm, permanent cicatrization resulting in the hour glass phenomenon gas 
trio ulcer ns evidenced b} the Nischen scmptoni, oi definite maltoimations of 
the shadow induced b\ foreign bodies linitis, phisticn and cancel These, 
when present, are obtious enough We are intucstcd howeser, in the diffei 
ential diagnosis of gastric response wlicthei c\idinced m dinunsions or in 
motilifi And we aio greath impiessed with the effect of psteliologioal iiiflii 
once upon gastric reactions Oiu e\tendcd stiidi of the student stomach has 
been planned with a mow to seeming giinter dtfimtion of technique, and a 
finer discrimination m the diagnosis of functional disoidcr 

The first important result of our stiidj is the contention that the usual 
examination of a starved stomach in a patient under considerable mental 
strain and even apprehension is not calculated to lender casj the diagnosis of 
his disabilitj We believe that, wherever possible, a gastrointestinal roeut 
genoscopic examination should be of a more extended tjpe than that at pres 
ent given, and that the results of two or three snceessivo examinations are 
necessarj for compaiisou before reaching a decision We also bebeve that 
the conditions of the examination must be verj carefullj supervised and that 
no disturbing influence should be peimitted to reach the patient at the time 
of examination 

The examination itself, we believe, should consist of two phases, and that 
standard five onnee milk and butteimilk meals (four ounces vehicle, 33 gm 
BaSO,) should be given succcssivelj to a normallj fed patient who has not 
tasted food or drunl water for two hours previouslj The contrast between 
the gastric responses to the stimulation successivelj of milk and buttermilk 
will give a fairly definite indication of the gastric reaction pattern 

In our chapter on diagnostic meals we have spoken of cases of gastro 
mtestinal disorder in which the leaction pattern was exaggeiated We have 
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stated that oui expeiienei must be gitath amidified hcfoie le.iehnig a defiiutc 
conclusion on this matter But ue believe that a sl.ind.iid loutine foi gastio 
intestinal examination can he successhilh eAohed upon the lines which ha\e 
just been laid down 

The leasonableness of this mew seems to us appaient fiom oui studies 
upon the medical students whose willing and local coopeiation we giatefullj 
acknowledge and without which this initial studc and the further investiga- 
tions which we piopose to make could not possible be undei taken 

SUM MARA 

A milk meal lesults in a ladiogiaphic shadow lelatneh small in lineai 
dimensions and in aiea On loentgcnoseopic examination the stomach is lela- 
tivele inactive with peiistaltie waees ot small amplitude and low fiequeiice 
A butteimilk meal of equal eoliime results in a gastiic shadow' gieatei in its 
Imeai dimensions and aiea But the stomach is nioic actiee and peiistaltie 
waves aie of gieatei fiecpienee and amplitude At the end of twente minutes 
aftei eithei 5-ouuee meal the stomach euteis a neutial phase and shows a 
pictuie and a leeoid of lathei mdifteient chaiactei so that it mav be im- 
possible to decide w hethei the meal has been ot milk oi ot buttermilk 

These same meals of milk and butteimilk mac be emploAcd foi diagnostic 
purposes and enable us to expiess an opinion upon the iioimal oi abnoimal 
motilitj of the stomach But it is necessai'c' to hi ai in mind that thej can be 
so emploved onlj aftei the subject has been tiained to loentgenoscopic tech- 
nique by seceral successice peiiods of examination 

Exaggeration of milk and butteimilk eftects liace been noted m definitelj 
iiiitable stomachs In these the milk meal is follocced be a motilit> indis- 
tinguishable fiom that of butteimilk though the lelatice shadocc dimensions 
and aiea aie not modified 


ABSTRACT 

In a ti allied stomach the ingestion ot a 5 ounce milk-baiium meal is fol- 
lowed be little elongation oi lateial distension and bj a peristaltic acticitj so 
gentle that it may be ec meed bv nothing more than a shimmer of the shadocc 
outbne of gieatei curcatuie Passage occurs in bght shadoevs like a puft of 
smoke and the duodenal cap may be indefinite in outline 

Under the same circumstances and in like conditions a 5-ounce butteimilk- 
baiium meal is followed bj greatei elongation and lateial distension of gastric 
shadocc so that the butteimilk shadow aiea is greater than the milk shadocc 
aiea of the same stomach Peiistaltie wac'es aie immediate, of consideiable 
amplitude and massive in appearance Passage oceuis in dense monibform 
shadows plainly follocved through the duodenum 

These facts may be utilised in planning a staiidai d technique of diagnostic 
meals 
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LABORATORY METHODS 


THK CnLJIICAL ASIM CTS OP TNTI?A\ ENOUS GLUCOSL 
INirOTTONS* 


B\ C D Inohisoii Pit D 'WniKncvs Iil 


I A CONTUNCTTON willi some woil on lln. piop niilion of sUicosc foi mtn 
\enous injection n stiuh Inis Iieen ininle of llie clieinn il iisiiects of the 
pieporatioi lilt] odministi itioii of iiilruciions f.linosc soliilioii Pcc!in<r tlint 
the results of this stiuh Mill jiioie of intcicst to tlie medicsl piofcssion o 
icsnmi, of the snnoiis (licniu il fnetois iniohed niul the indicnted technic is 
offered hcrcMitli 


imiMinioN 01 nil soiiniox 

The miiicoiis solution of glucose is made hj dissoKint, a high ^indc of 
glucose in pure distilled Mntei and then stcriliring the solution obtained It 
Mill be noted belou that this final sleialiralioii is a prcieiitiio measure fol 
lowang the use of sterile iiiprcdicnts throughout and should not take the place 
of prciious ncccssari piccautioiis The piocednro is giacn in progicssiio steps 
after each of ivhieh appears a short discussion of the chemical points imohed 
In Table I Mill bo found data foi pitpaimg 1 1 do (2 2 pounds) glucose solu 
tions of 10 per cent 20 per cent 21 per cent and 10 per cent coiicoiitrations 
The amount of solution picpaicd nt one time min bo \ iricd ns desiicd b) 
multiphiiig the quantiti gncii In an appioiniatc f ictoi 

SI ITERI \I S \M> SOI UTIOSS M Cl SS \n\ 

Glucose C P — The glucose should be stciilo and of appioied high qilal 
itj It should cont nil no starch or dextiinc and no pathologically poisonous 
salts such as those of lead or niscnic m1 icli are sometimes used in industrial 
punfieations This also applies to oMilic leid and liIcMisc to caibohjdrate 
polymers of a carmel iiatuic icsulting Irom pooilj contiolled disiiig tcclime 
in manufactuie Eithci anhjdious oi hydrous glucose may bo used if alloM' 
ance is made in MCiglnng foi the molecule of Matei of ciystallization Por 
purposes of cspicssing the glucose content of one form m terms of the other, 
the foUoMing equisalents may be noted 

1 part by ivcight of Clucoao Aiilisttrous — 1 1 p irta by 
MCight of Glucose Ilydmlc 
] part b) >\cigbt of Glucose ll^dntc — 0 91 parts bv 
^NCiglit of Glucose Anhydrous 

Distilled Watei — Tap svatci distilled Mithout proper piecautions may and 
Usually docs contain yaiying amounts of ammonia and nitrogenous compounds, 

From tho I^aboratoi los of the Pfan'^tlchl Chemical Co 
Itocelxed for publication Novcmbci 0 19^8 
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01 game matter, volatile acids, and men salts vlieie the distillation is violent 
enough to cause entiainement of minute dioplets As tiaces of these com- 
pounds are liable to haie a deleterious action on the patient vhen injected 
into the blood stieam, it is liighlv desirable tliat they be eliminated This 
maY be accomplished by a conienient assembh" of tuo distilling flasks in 
senes The flist flask contauis the lan (tap) ivatci and a small amomit of 
potassium peimianganate (10 to 15 gm ) and the second flask about 100 gm 
(oi approximatelj 4 ounces) of baiium hj dioxide A condensei is connected 
Avith the second flask With the above appaiatus chain, all of the oiganic 
mattei is quickly oxidized in the first flask bv the peimauganate and for the 
most pait IS earned over, as caibon dioxide, through the barium hj dioxide 
solution Yvheie it is entiained, together ivitli anj Yolatile acid piesent An 
extiemeh^ high-punty sterile vatei is thus obtained 

It IS fiiithei to be noted that onlj fleshly distilled Y\atei should be used 
as bacterial giowth has been found e\en in distilled nater ay hen stored for 
any length of time 

Data for intiaAenous glucose solutions of Aaiying concentrations aic gneii 
m Table I both in metric and English units and foi the use of glucose aiiln- 
dious 01 glucose hAdiate It goes Anthout saying that oiiIa' glassnaie that has 
been Avashed and iinsed Aiith distilled Avater should be employed 


Table I 

Glucose Solution Dat\ 


GLUCOSE 

CONCENTRATION 

DESIRED 

GLUCOSE, 
ilETRIC SYSTEM 
GLUCOSE TVATER 

ANHYDPOUS 

ENGLISH SYSTEM 
GLUCOSE TTVTER 

GLUCOSE, 
■METPIC SYSTEM 

GLUCOSE ■\Y\TER 

HYDRATE 

ENGLISH SYSTEM 
GLUCOSE A\ ATER 




ounce 

ounce 



ounce 

ounce 

Per cent 

gm 

c c 

(av ) 

hq 

gm 

c c 

(av) 

hq 

10 

100 

900 

3 525 

30 42 

110 

890 

3 88 

30 10 

20 

200 

800 

7 05 

27 05 

220 

780 

7 76 

26 35 

21 

250 

750 

8 82 

25 35 

275 

725 

9 70 

24 50 

30 

300 

700 

10 58 

23 65 

330 

670 

11 63 

22 65 

50 

500 

500 

17 63 

16 90 

550 

450 

19 39 

15 22 


The solution obtained should be cleai and biilliant, although a slight sedi- 
mentation maA oecui on standing, the amount of Avhicli aaiII depend on the 
qualitA of glucose used Theie aie also possibilities of a fcAv dust pai tides 
The piepared glucose solution should theiefoie be alloAved to stand long enough 
to complete sedimentation, and then filteied thioiigh a high giade of filtei 
papei AAliicli is first Avashed thioiigh thoioughh'^ Avith distilled Aiatei Loav 
qualitA filtei papers aie liable to contain a small amount of soluble starch 
bodies and loose fibers The Avashing of filtei papei mentioned above is to 
eliminate possible soniees of tiouble fiom tins souice eien in high giade papeis 
The Ph should noAi^ be tested Glucose is mistable in alkabne solution 
(i e , those haAung a Ph gieatei than 7 0) On the other hand, the Ph of the 
blood stieam is 7 3 to 7 4 (just on the alkaline side of neutialitj ) and is main- 
tained theie bA the noimal blood bulfei’s 

It AAOuld appeal the better pait of good practice to adjust the Ph of the 
intiaAenous glucose solution to from G 5 to 6 8 (just on the acid side of neutial- 
itA ) using a small amount of sodium carbonate solution, or sodium phosphate 
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solution if iicitssnn Tlie Mood hiifieis will quidh iibsoil) lliis slidit otidit\ 
mid innminiii tlie iioimnl blood Pn 

ImmcdiateU after filtiatioii and ndjiistiiicnt of Pn, the solution is ueijthed 
into clean injection flasks, winch Incc been iiiiscd nitli distilled natei previous 
to drviii" The flasks me then sloppcied vvitli eoiks that have been boiled in 
distilled water and the whole capped with a double lavci of gauze between 
two double lovers of filtei jiaper the cap is held on with a laibbci band aiouiid 
the flask neck Aftci antoclav iiig for Ihiilv iniiintcs at I'i pounds, the flasks 
n-c removed, the corks pressed flrmlv into tilaec and the laiper giuze cap se 
cured with several turns of adhesive tnjie 

The solutions should now be eleai and biilbant and contain no foreign 
mattei oi insolubles of am kind 

STFniHZ,VTION Ot in IFCTION AlPVUVTbS 

The sterilisation of the needle and glass paits of the injection appaiatus 
IS a matter of saicli standaid practice that thej need not be enteicd into here 
The principal item of interest at tins point is the rubber tubing Rubber 
tubing IS a verj comciuent foiin of labomton equipment but unfoitunatelj 
entries certain haiatds with its use wliicb should be thoroughlj understood in 
Older to be ndcquatcl} taken care ot 

Due to the vaiious compositions, tCNturcs and characteristics ot the nibber 
tubings on the maikot onlj a high giade tubing should be used 

Due to the sulphur content, free talc and othei components of the laibber, 
It should be boiled for fifteen to tliirtv minutes in 5 to 10 jicr cent sodium 
carbonate solution Tins will tborouglilv scour the rubber and is pieferable to 
caustic soda as it will not be so violent in its action on the lubbcr Follow- 
ing this, the tubing should be rinsed thoioughlv bj allowing a sticam of hot 
distilled water to flow through it (Tap vvatei should never be used in the 
cleaning process as it contains manj gelatinous and dclcteiious impurities 
which mav temporarilj adhere to the inner suifaec of the tubing and be later 
earned into the blood stream bv the intravenous solution ) 

The next step in washing is due to the fact that alkali has a decided 
tendencj to cling to surfaces This mav be leadily observed bj dipping the 
hand in a soda ash solution and noting the difficultv with which the soda is 
rinsed off undei the tap It is suggested at this point thercfoie to nnse the 
tubing with a l/k to 1 per cent solution ot bjdiochlonc acid e p (made up 
with distilled water), and then to finallv wash out bj ninning distilled water 
through the tubing for fifteen to twentv minutes (test foi completeness of 
washing with silver nitrate solution) 

Other points of importance are the tcmpciatuie of the glucose solution at 
the time of injection and the rate of injection These points aie primarilv 
phvsiologic ones, hovvevei and will not be considcied here 



OBSERVATIONS ON THE ESTIMATION Ol'' BLOOD SEDIMENTATION 

TIME* 


By Robert A KiBDUiFEt MD, Atlantic Cit\, N J 


T he lecent reYiVcal of studies of the sedimcntalion late of icd blood cells lias 
lednatmally to a numbei of modifications of the oiigiiial Liivenmeiei tecli- 
nie, all of wliicli have then advocates 
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Cliait 1 


It IS moi e or less axiomatic that the siiiiplei a method cau be made i\ ithout 
interference with accuracy, the more applicable it will be to the problems of 
clinical medicine, and many observeis, theiefore, have endeavored to simphfv 
blood sedimentation technic 


*irom the Laboratories of the Atlantic Citj Hospital 
tDlrector Laboratories Atlantic Clt> Hospital 
Recehed for publication Januai"} 22 1929 











nSTiMATION 01 liLOOD StDIMF NTATION TIMh ^5 

It IS not the purpose of this tominiinicntion to tlistuss the methods devised 
for this test hot to consider nhethci or not it is fc/isibtc to slioitcii the time 
allotted to the icnttion and simplif\ the methods used for icportiiig: the results 

That tins is desirable mn^ he Imynidcd from llic miiUiphciti of methods 
used at present in rcportiiv the tist 

It is comnionh ncccjited that theio are tno factors of clinical imtioitanee 
(1) the %elocit\ nith nhich sedimentation occurs, nliich is \er\ closelj nsso 
cintcd with the rapidiU nith nhieh it is initiated and (2) the deforce to winch 
the cells are finalh sedimented 



Ch irt 


Disregaiding the ^allatlons iiitioduccd b\ \auitioiis in technic, it is 
apparent that the present methods of reporting sedimentation time depend 
upon the measurement of either distance or time In otliei words, eithei the 
time is a fixed quantit\ and the distance thiough which the cells have fallen 
during that period is iccorded in niiliimcteis or the distance is a fixed qiian 
titj, and the time required for the cells to fall that distance is measured in 
minutes or hours 

As most commonii conducted the leiidiii^ of sedmuntstion tests icquiits 
a scries of obstii atious at short intcr\nlb conducted o\(i a pciiod of not less 
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than one and often several hours, during ivliieh the rate oi velocity of the sedi- 
mentation IS recorded at each time inteival, the final lecoid being concerned 
with the total volume occupied bv the packed cells The making of a single 
test reqnnes, therefoie, the undivided attention of the opeiatoi foi at least one 
horn 

It IS suggested in this communication that this time may be leiy materi- 
ally shoitened without interfering with the clinical significance of the proce- 
dure The suggestion is based upon practical expeiieuce with various methods 
in several senes and upon ceitain piemises immcdiatelj follouing 



Chait 3 


In the fiist place, while it is not proposed to enter into the debatable field 
of the exact meaning of the test, it can be said that the ma30iity of obseiieis 
are agieed upon the fact that it possesses no chffet ential value In other woids, 
while it quite definitely indicates acUviiy, it does not defiiiitelj^ distinguish the 
kind of process which is active 

In the second place, while the velocity late has been shown to exhibit 
eeitain imriations when nieasuied at five oi ten minute inteivals, it is dubious 
whether these laiiations are of am leal clinical significance It is tine, also. 


HOT IHVTE.S ion “iTUMNG FI UTU3I FLIDi-S 
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that regardless of tlio tnnatioiis exhibited in am hoiiih period, the rapiditi 
iMth iihich scdimciitation heatni is related to the itlociU lutli uliich it con 
tiiiiics It IS (piite possible, thcieforc, tiithiii fifteen minutes of starting the 
test to deterinine iihether oi not the latc iiill he iiithin noinnl limits, rapid, 
or a ora rapid 

Finalla , tliei e is in gciiei al a propoi tioiiate iclation hetai een the a elocitj of 
sedimentation and the final aohime of packed cells 

On the basis of these ohscraatioiis, it is siiggisted theieforc, that eipinlla 
ns much inforiiiation of clinical aaliic can he obtained at the end of fifteen to 
thirta minntis as can he had after one hour, and tliat the leading could he 
reported after the shorter period aaithoiit detracting from the usefulness of the 
test 

This maa he hiought out ha coiiipaiiiig the taao mathods 
The method used in this lahoiatora is that of Cutler’ whose chaits are also 
used for report 

In Chart 1 aie represented tapes of sedimentation tests conducted oaer a 
period of sixta minutes 

In Chart 2 are shown the sniiic reactions terminated at thiita minutes 
In Cliait 3 are shown the same reactions terminated at fifteen minutes 
A comparison of the chaits suggests that the final chaiaetei of the ehait at 
sixta minutes is cleaila indicated ha the fifteen and tliiitj minute periods of 
the same chart In other arords the tape of the chait tan be seen ns easilj and 
clearla at the shortci period as at the end of one hour 

19 6 J Graplilc rrc^rntatlon of Blood ^c<Ilmentatlon Test \,m J Med Sc flc 19 


HOT PL\TES rOR Sl’AINJNG SPUTUAI SLIDES* 


Bi W D Sioa aLL, D ano ^ eha VinccuT BA JIadison Wise 


A HOT plate similat to Fig 1 was adopted foi use in the staining of sputum 
slides for the diagnosis of tubci culosis hj this lahoratora taro jeaia, ago 
Preaaous to this time aae had been using a coppci tanl holding 25 slides as 
m Cophn jars This was heated ha a gas humei The difficulty of satisfae 
torily cleaning this tjpe of tank especiallj tlic grooaes which held the slides, 
avith the ensuing danger of material from a positiae slide being scraped off 
on the sides of the slots and latci becoming attached to a negatiae slide, brought 
about a quest foi a means of staining a large mimber of slides quickly avith 
no danger of contamination of one slide by another 

The apparatus dea eloped consists of taro monel metal coaered heating umts 
each measuring 241/^ bj 334 bj 2 inches Jlonel metal aaas used to coaer the 
units because it is resistant to the nitric acid in the decolonzci The heating 
units propel aveie puiehased fiom the AVcstmghouse Hlectric Companj and 
are designated as AVestinghouse Space Heater, S2S4220A 110 aolts, 500 watts 

From the State Label atorj of Hlglcnc MadHon Wisconsin 
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These heateis aie 24 inches long, and aie covcied tlie lull length bj the monel 
metal, which is attached to them on the uiidei side These tno heateis aie con 
nected in senes in oidei to achieve the piopci tempciatuie foi steaming the 
stain The emrent is contiollcd In a singlc-May snitch attached to the fiamc 
of the appliance which can be opeiatcd fiom an oidniai\ light socket as it 
uses only 250 watts 

The units lest paiallel to each othci in a gahnni/cd non diain pan, tlic 
dimensions, of which aie 26 In 10 inches nitli (d/a i^^ch legs The outei edges 
of the pan aie 1 inch deep and slope conicalli toward a ccntei diam 

We found that the slides, when jdacetl on the smooth monel metal co\cr 
ing the heating units, had a tondenev to sliji dm nig the washing pioccss and 



rip 1 

111 oidci to counteiact tins diffitulti two stiijis ot wiic scieeniiig weic fitted 
o'vei the metal, theiebv affoiding a sufficicnth lougli siufnce to preicnt anv 
shppiug 

The slides aie laid on the scieen 15 to tlic unit, winch allow’s appiosimatelv 
^ inch between slides Thej aie stained foi fifteen minutes, ten minutes with 
the heat turned on and five aftei it has been tinned off Tins gnes the slides 
a ehanee to cool before the decoloii/ei is .ipplied, a desnable piecaution since 
w'e feel that there is a possibilit\ that the slides dccoloii/e too lapidly while hot 
The apparatus is placed near a sink which pciinits the complete staiiiinS 
and decoloiiziiig process to be caincd out on the jilatcs The stains and do 
coloiizei aie applied fiom dioppci bottles ])Cinnttnig a small sticam flow ot 
the leagent A rubber hose, attached to a neai-bv faucet, is used foi washing 
the slides, and the waste water is earned to the sink bv a hose connected to 
the under dram 




\ Nmv jrLTjion roT! riiL m rijfjfnv \tion of < in oRini s 

IN’ Tin, III OOD* 


Bi r Form's, JID, vsn IF TviriifR Pitl) IlRnoi^r^s N \ 


I N THl folloHiiip; ire intomi lo describe i mclliod for tlie detctnumtion of 
dilorides in tlic blood The nictbod is bused on (he iniiieiple introdueed 
111 chcmistn b\ SIolii the titiotiuii ol thioiides witli sihei iiiti ile iii i iieiiti il 
solution, using potassium bicliiomatc as in indie itoi 

The ncecssaij solutions are the folloniiit 0 2905 pei cent AgNO^ solu 
tion, prescried in a blown bottle 2 1 per cent Na CO, solution 10 per tent 
K Cr 0, solution, 1 pei cent akohobt phenolphthalcin solution 

All reagents should be espceialB tested foi the presence of chlorides 
Ten cc of the piotein fieo blood filtialc picpaicd in the usual mannei 
according lo Folin IVu, arc measured with a pipette in an Lrlciimcjci flask 
After haling added 2 to 3 drops of the phcnolphthaleni solution the blood fil 
trate is iicutnlized, droji bj droji with the sodium carbonate solution imtil a 
faint red color appears Three drops of the potassium biehiomate solution 
being used ns an indicator at the titration, are now added, whereupon the red 
eoloi disappears and is leplaecd b\ a color similar to that of amber wine The 
titintion IS pcifoimed with the sther nitrate solution fiom a burette Dining 
the titration the blood filtrate gradiinllj assumes the giecnish jellow eoloi 
of lime, and the end point is marked bj the changing of this to a brownish 
color which docs not disnjipcni c\cn after aigorous shaking The change of 
the colors at the end point is acre sharp and a gicat nccuraej of the titration 
can be secured aftei a shoit tiaining 

One c c of the aboie gnoii sileci nitiatc solution being erpinalent to 1 mg 
N’aCl, the number of c c of AgNO, solution used in the titration indicates the 
chlorides present in the blood filtrate ns NnCI, in mg As fiirtheimoie 10 c e of 
the protein free blood filtrate lepiesents 1 c c of the original blood the multipli 
cation be 100 of the number of cc sileei nitrate solution eousunied during the 
titiation will indicate the chloiides ns NaCl in mg in 100 cc blood 

The question as to whether the lesults obtained b 3 the method described 
conform with the actual quantita of chloiides present in the blood was c\am 
incd bt two senes of cheeks In the first senes, we measured in each of fi 
Erlenmejei flasks 10 c c of protein free filtrate of the same blood To each 
of two of these filtrates we added 3 c c and to each of other two filtiatcs 5 c e 
of a NaCl solution of cxactlj 1 per mille and then we determined bj' our 
method the chlorides in all 0 filtrates The lesults obtained (calculated for 
100 cc blood) were as follows 500 mg and 493 mg, respectnelj, in the orig 
iiial filtiatcs, 797 mg and 810 mg, lespeetiaclj, in the filtrates to which 3 mg 
of NaCl was gnen and 998 mg and 1003 mg, respeotia elj , in the filtrates to 

From the Department of Laboratories United Israel Zion Hospital BrookljTi N 1 
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c\hieh 5 mg of NaCl c\as acldecl This makes it appaient tli.at i\e leeoveiecl 
Mith gieat acculac^ the NaCl added to the filtiates 

111 anothei series, Me deteimiiied the ehloiides in tlie blood of a iiumbei of 
difteieiit patients fii’st bj our method and then 1 h Yolliard’s method as do 
seiibed be 'Wliitehoin,^ and compaied the lesults obtained (see Table I) 


T\blf I 


NO 

CHLORIDFS AS AaCl, MC IS 100 C C OF BLOOD BY -METHOD 

DESCRIBED 

OF \\ HITFHOKN 


FIGURES OBTAINED 

MEAN 

FIGLTIES OBTUNED 

ME\N 


51S 


500 


1 

514 

516 

505 

502 


443 


447 


o 

451 

447 

433 

440 


490 


476 


3 

4S7 

488 

476 

476 


558 


548 


4 

565 

561 

561 

554 


530 


oil 


3 

532 

531 

527 

521 


533 


533 


6 

544 

538 

525 

529 


463 


469 


7 

470 

466 

472 

470 


520 


510 


s 

515 

517 

508 

509 


475 


470 


9 

482 

478 

480 

475 


493 


495 


10 

504 

498 

494 

494 


455 


463 


11 

454 

454 

458 

460 


461 


464 


12 

463 

462 

472 

468 


530 


515 


13 

539 

534 

531 

523 


508 


493 


14 

508 

508 

501 

497 


527 


510 


15 

516 

521 

515 

512 


552 


550 


16 

o5d 

553 

560 

555 


460 


455 


17 

460 

460 

460 

457 


592 


584 


IS 

606 

599 

594 

589 


512 


485 


19 

511 

511 

495 

490 


545 


540 


20 

550 

547 

545 

542 


The table shoMS a gieat confoimitj between the lesults obtained by oui 
method and that of 'Whitehoin Taking the lattei as a basis foi compaiison, 
the differences betMeen the means obtained be the tno methods on the same 
specimen of blood Aaiied between -1 3 and -A 5 pei cent The a^erage figures 
of all 20 specimens of blood Mere 509 mg Muth our method and 503 mg Muth 
that of Whitehom, giving an average difference of +1 2 per cent 

Considering the differences between the two control detenninations per- 
formed by the same method on each specimen of blood, the highest obsened 
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difLcrcucc was 2 3 pci cent i\tt!i oui mctliod (No 18) and 3 per cent witli 
Wliiteliorii 's method (No 13) The niernge difference hetneen the tivo con 
fiol detenniimlions ins 1 pci cent nith out nittliod nnd 16 per cent ivith 
IVlntchorn’s mctliod 

TIio close conformiti hetneen the lesults ohtniiicd hi our method and 
that ol 'Wliitehoni, hut parliciilaih the fact that iic rccoieicd exactlj the 
amount of NaCI added to the blood (ns shoiiai ahoie) indicates that the method 
described is one of gieat aeeuraci It offers fmtheimoio distinct ndiaiitages 
01 or other means of determining chloiides m the blood one of iihicli is the 
sharp end point of the titration, as is also indicated bj the smallness of the 
e\trcmc and nieinge diffcieneo belli ecu the coiitiol dcteianmntioiis of the same 
specimen of blood The method is also of the gieatcst simplicitj inasmuch as 
in contradistinction to othci methods it requires onli the silicr nitrate solu 
tion for the titration Thus the prepniatioii of a second qiiantitatiic solution 
for titration and the frequent paiiislahing adjustment of the tiio solutions, as 
required, for inst nice, hi Wiitchoiai’s method (silier nitrate and potassium 
siilphoci anatc), can he eliminated 


suintviia 

A method foi the determination of chloiides in the blood is desenbed In 
addition to an acciiracj, comparable to that of the best methods, a distinct 
adiantago of tlic method desenbed is its greater simpliciti 

"VTc "vnab to express otit gTatitutio to "Nt GoWijc^ict Bittctoi of L'vboy^totws, 
for Ins kind interest in tLis ivork and for tlie ns^istince rendered 



HEATING OP SEEA IN THE E:AHN TEST' 


Br Nathax Nagle, A B , axd j\lABTBL\. IMoxell, St Louis, ]\Io 


A STANDABD technic of the Kahn test has been clei eloped as an outgrowth 
of ceitam pimeiples which undeilie the phenomenon of precipitation in 
syphilis Bveiy step in this technic must be rigidlv followed to do the test 
correcUv Any deviation from the method e\ oh ed by Kahn, changes the pre- 
cipitation test sufiiciently that it is a modification of the Kahn test and not the 
standard method It is unfair to the standard Kahn test when it is perfoimed 
with antigen that is not standaid, with shaking peiiods vaijing from the 
standard with the leading of the test made after oveinight incubation, ivith 
the seium contiol omitted and with the inactnation time oi temperature 
changed to meet the mood oi fancy of the technician Each step in the Kahn 
procedure is vital to the test Theiefore, it is neeessaij to caiij it out m 
accoi dance nith lequiiemcnts as pi escribed by the author to do justice, both 
to the test and to the phi sician and patient 

It IS tiue that the Kahn system has not reached the acme of peifection 
It has been densed as a practical test in the laboratoiy diagnosis of sjphilis 
As such, it IS a leii useful aid to the cbnieian To the laboiatorj worker it 
ofEers a very convenient medium for studying mam problems relating to the 
serologic diagnosis of siphilis The compaiative simplicity and practicability 
of the test has stimulated woikeis in studnng the vaiious phases of the pre- 
cipitation phenomenon Using the Kahn test in an expeiimeutal manner 
should be encouraged It should be cautioned, honevei, that the standaid 
test should he used in all of its details when emploied as a routine diagnostic 
piocedme 

One vital step in the Kahn technic is the heating of seia for thiity 
mmutes at 56° C The end lesults of the Kahn test are materiallj changed 
if any other time or tempeiatuie is used It is possible to change the reaction 
of a positive serum from foui-plus to negatne by manipulating the tempera- 
ture in the heating process Usualh seia giving four -plus reactions vith the 
standard test aie negative when the test is made with unheated sera Nega- 
tive results may also be obtained if positiie seia aie heated at 60° C or 
62° C for thirty minutes A change of 2° from the standaid temperatuie 
over a thirty-mmute jieiiod mav change the leaetion of positive seia Increas- 
ing the tempeiature aboie 56° C mar also account for some atvjncal reactions 

Some seia giving a — + m the standard test, may gwe + + 

-a-j- — r, -f--r+ + - + -, oT -r + + -r t- V licu the seia aic heated at 60° C 
or 62° C for thirty^ minutes or less 

Expeiunents were conducted in this laboratory nith the Kahn test on 
heating sera at various tempera tui es and for various lengths of time to aseer- 

»From the St. Louis Health Dixislon Laboratories 
Kecel%ed for publication, December 22 192S 
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fain nhetlier it iins possible to select a inoie suitable tempeiature than 56° C 
for use m the loutine sot up of the lenlm test h.-speiimLiits u eie also made to 
find ■nbetber a peiiod shorter than tliiih minutes at a teinperatuie higher 
than 50° C m oiild gn c good results in this test In all of this i\ orlv the stand 
ard procedure uas aluajs used to clicch the cxpaiinienfal temperatures and 
periods of time 

Eighte sesen sera mcic heated ntC0° C and 42 at G2° C foi thirt} minutes 
and compared to the standard method A snminaii of the lesulfs is slionii 
in Tables I and U An aiiah sis of these tables slion s clearlj that heating 
sera in tlus manner tends to inhibit preeiiiitation, cspcciallj in sera giiing 
neah reactions Weal, rcactioiis in the Kahn test arc lerj significant in the 
diagnosis of sj'philis and in treated cases as nas obseried hi different norL 
ers and in this laborafon ' 


Tcble I 


NO or SERA 

8 

4 

1 

1 

1 

1 1 

1 

1 

1 

3 

1 G3 

bfintlard 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + 4 + + 

+ + 

+ 

+ 

+ 

- - 

CO 0-30 nun 

+ + + + 

+ + + 

+ + 

+ 


+ + 

+ 

+ 



+ — 

CO C~30niin 












TiBLr II 

^o or SER.V 

7 

3 

1 

1 

I 

I 1 

27 





Standard 

+ + + + 

+ + + + 

+ + + + 

+ + + 

+ + 

+ 






56 C -30 nun 

+ + + + 

+ + + 


_ 

* 







62 0-30 min 













Judging from the abo\o icsults it is eiideut that heating sera at a higher 
temperature than 50° C for tlurti minutes docs not improio the Kahn re 
action Acoordinglj, tests nerc made on 112 sera heated at 02° C and 175 
heated at 60° C for tncutj miiuitcs As sboun bj Tables III and IV the 
standard method gives better results 


Table III 


NO or '5ERA 

12 

3 

1 

4 

1 

o 

1 

8 

1 

1 

1 83 

btnndRrd 

06 0-30 min 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + 

+ + + 

4 + 4 

444 

4 

4 

4 

62 0-20 min 

+ + + + 

+ + + 

+ 


+ + + 

+ 4 

+ 


+ 

- 



Tible IV 


NO or SER\ 

6 

2 

1 2 

1 2 

4 

1 

1 

2 

1 

1 1 IGU 

standard 

56 0 — 30 mm 

+ + 44 

+ + + + 

+ + + + +44 

+++ +++ 

4+4 

44 

4 + 

4 

+ 

“ “ “■ 

GO C — 20 min 

4 + 44 

+ + 4 

- + + 

+ + + + + 

+ + 4 

+ 4 + 

+ 4 

+ 


+ + ± - 


One bundled and thirty eight sera uere heated at 02° C foi fifteen 
minutes Table V shows that these reactions are definitely ueal er than the 
standard test 
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Table V 


NO OF SEPA 

23 

4 

1 

1 

1 

2 

1 

1 

1 

1 

2 100 

Standird 

56° C — 30 mm 

+ + + + 

+ + + + 

+ + + + 

•f + + 

+ + + 

+ + + 

+ + + 

+ + 

+ 

+ 

i “ 

62° C — 15 mm 

+ + + + 

+ + + 


+ + + 

+ + 

+ 


± 

+ + + 




Two liundred and twenty- thiee specimens weie tested aftei heating at 
60° C for fifteen minutes The lesults obtained in this group parallel the 
standard test very closely Even so, the small numbei of tests made at this 
temperature and time is not conclusive evidence that it is moie suitable than 
the standard technic It would seem that in emeigeney where the saving 
of fifteen minutes would be of some importance, it would be safe to use this 
technic Table VI shows the lesults in this senes It will be noticed that 
even weak reacting sera check veiy closely ivith the standaid test 


Table VI 


KO OF SERA 

48 

3 

7 

1 

1 

O 

3 

1 

1 

1 155 

standard 

56° C — 30 mm 

+ + + + 

+ + + + 

+ + + 

+ + + 

+ + 

+ + 

+ 

± 

+ 


60° C — 15 mm 

+ + + + 

+ + + 

+ + + 

+ + + + 

+ + + 

+ + 

+ 



± - 


As shown by Table VI heating of sera at 60° C foi fifteen minutes ap- 
pioximates the standaid method veiy closely m legard to sensitiveness It 
IS also seen that heating of sera in this manner is slightly moie destiuctive 
to the S 3 ’’philitie reagin than is the standard piocednre Accordinglj', 204 sera 
were heated at 60° 0 for ten minutes Even heating sera foi this shoit 
length of time is sufficient to altei the test so that the reactions ai e less sensi- 
tive than the standard Table “ST;! gives a compaiison of these results 


Table VII 


NO OF SERA 

35 

2 

1 

3 

2 

1 

2 

1 

1 

2 

1 

1 

1 111 

standard 

56° C — 30 mm 

+ + + + 

+ + + + 

+ + + 

+ + + 

+ -I- + 

+ + 

+ + + + 

+ + 

+ 

+ 

+ 

+ - 

60° C — 10 mm 

+ + + + 

+ + + 

+ + + 

+ + + 

H- + 

+ + + 

+ + 

+ 


+ 

+ + + 

+ 



Experiments in which seia were heated at tempeiatures less than 56° C 
for different peiiods of time were not undertaken because of the woik done 
by Kahn Using unheated seia and portions of the same seia heated at 56° 
C for five, ten, twenty, thirty and sixty minutes showed that bettei results 
were obtained at the thirty-minute peiiod than at the shoiter time periods 
Heating of sera for sixty minutes lesulted in slightlj’^ more sensitive reac- 
tions than obtained at the thirty-minute peiiod Other expeiiments con- 
ducted at the same temperature but using longer heating periods showed 
that the syphilitic reagm began to be destroyed only after ninety minutes of 
heatmg Kahn states, “ that the moie potent the serum the shoiter the 

inactivation required The very stronglj’- positive seia apparently did not 
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require inactnntion Sern of sonienjint lesser potcncj rcqmied no more tlinn 
e minutes of inactn ation, u Jiilc still « cakcr sen apparenth required a imin 
mum of tliirta minutes lieating ” 

Sern arc heated m the complement fivation tests for the puipose of de 
strojing natne complement Sera are heated in the Kahn test because e\peri 
ments conducted hme shoiin that this process enhances the precipitation 
phenomenon It is not knoiin just nhat heat does to sein, hut it is 1 noun that 
certain temperatures enhance the specific reacting suhstance iihile other fem 
peraturcs destroj this substance It mai he conjectured that heat thanges a 
raw serum from a stable to an unstable form which enables the speeifie react 
ing substance in the serum to unite more rendih iiitli antigen units What 
eier the etpinnation mnj be, it is definiteh 1 noun that to secure the best 
results iMtli the Kahn test it is neeessan to heat sera at 6G“ C for thirtj 
minutes’ Anj deiiation from this procedure results in a Kahn test that is 
less accurate and which dc\ latcs materially from the standard test 

COVCLUSIONS 

The standard heating period of sera for use in the ICaliii test is tliirti 
minutes at 50° C Experiments «ere condiiotcd to find a more suitable tern 
perature than 50° C and a period shorter than tlnrtj minutes It iias found 
that heating sera at higher temperatures than 56° C for tlnrtj minutes and for 
shorter time periods was inhibitor} to the precipit ition phenomenon and nas 
therefore unsuitable for use in the Kahn test 

Tins studr waa aided b} the support and helpful suggestions gnen b} Dr Joseph G 
tVillctt Chief Bacteriologist 
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RELIABILITY OP THE GONOCOCCUS FIXATION TEST® 


By TnoaiAs G HujjL, Ph D , Chester Garwood, and Need Hall, 

Springfield, III 


T here are Imo faetois to be consideied in the application of the eomple- 
ment-fiNation test to gonorihea, first, from a lahoratoiy standpoint, and 
second, from a clinical standpoint 

Numeious lepoits of laboiatorv investigations have found then way into 
the scientific literature since this test was first used in 1906 Duiiiig that 
period considerable progiess has been made not only in the sensitivity and 
leliability of complement-fixation in general, but also in the application of 
this proceduie to gonoirhea when used with a gonococcus antigen 

The propel interpretation of the lesults of the test by the clinician is 
necessary In some instances unfamiliarity iiith the shoitconungs of the pro- 
cedure has led to eironeous conclusions, in othei cases an undue enthusiasm 
in favoi of 01 against the test has influenced the iiiteipretation It was oui 
endeavoi lecently to discover the attitude of clinicians for whom we had 
been malnng the test A pieliminarj’’ snivel showed that some had found it, 
111 their experience, leliable and of value to them in deteimining the diag- 
nosis, others had had an opposite experience while a few seemed loath to 
say an-s thing against a test in which there might possibly be some good On 
the whole the attitude of clinicians in Illinois was about the same as that 
expressed in the “Principles and Suggestions Accepted at the Januaiy Con- 
feience of Venereal Disease Clinicians” in 1927, “the complement-fixation test 
for gonorrhea is leported by ceitam clinicians as a satisfactoiy diagnostic test, 
to aid in the diagnosis of chrome gonoirhea especially in cases ivith suspicious 
lesions or discharges and negative smears Other reports indicate it is of 
doubtful value ” 

The investigation was continued with the results repoited in the follow- 
ing paragraphs 

THE antigen 

Antigens for the gonococcus fixation test weie obtained fiom four differ- 
ent sources and tested in paralled on the same specimens of seimm Antigen 
C was from a research laboratorj’-, the others nere from eommeicial biologic 
houses In response to a request foi iiifoimation, the following was submitted 
as to the method of prepaiation of each antigen 

Antigen A — “The gonococcus antigen is prepared from eleven diffeient 
strains of the gonococcus fiom the cultuies of which the growth is removed 
with sterile salt solution and placed in the ice box where it is fieqiientlj' shaken 
for a period of twenty-four houis The autol 3 'zed mateiial is then diluted to 

•From the Dhislon of L.aboratories Illinois Department of Public Health 
Received for publication January 27 1929 
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tliD projin ^o)m))e «jlli stoule m)! solution nnd jncsencd iwDi 05 pw cent 
tiicrcsol, ifler wliieli it is 1^,11111 sliiikeii nml pliiecd m the icc I)o\ foi twciitj 
four lioiiiN hofoit; testing ” 

Aniigcii li — “The iinti^cii is n bietciial suspension piepiicd fiom four 
Toirej struiis ’’ 

Antigen C — An autoli/od esirnct in normal salt solution made from polj 
lalciit stiaiiis of ponotocci 01 a moic gcncriiired siiiple stinin such as gonococ 
cus No 34 of Tones 

Antigen D — “Tiie gonococcus antigen consists of an emulsion of dehj 
drated, defilted gonococci 111 50 pci cent gljceiol It is prepared from the 
tiio Torres striins Nos 34 and 42, nliicli Dr Torres lecommcnds as Iniing 
the best antigenic propeilics The anligen is made nccoidmg to Tones ’s 
method, except that instead of haiiiig the finished pioduet in phjsiologie salt 
solution, \ic use 50 per cent glscciol xiliich acts as an csccllent presen ati\e 
and prcicnts loss ot antigenic pioperties ” 

The results of the pardicl tests aic gneii in Table I It nould seem 
that the antigen containing the most numbci of sli mis of gonococci gaxc the 
laigest number of fixations 


Tibce I 


Foua AsTioFSb Ptis iv Poullel ov 100 SniUJis 



ANTIGEN 

A 

ANTIGEN 

B 

ANTIGEN 

C 

ANTIGEN 

D 

PositlTO 

27 

h 

10 

mx> 

Slightly positue 

10 

3 

5 

0 

Negatiro 

C3 

90 

79 

70 

Anticomplcmentary 

0 

1 

0 

0 

THE 

TEMPFaVTURl OI TIXATIOS 


It has been the experience of immeious noiKers that the icc box method 

of fixation for a pciiod of four iio\ii*s to o\cnHgIit gi\cs the 

most sensitive 

results Comparatiae tests nerc made 

with t\ro antigens by each method The 

results, given in Table II emphasize the gicallj increased scnsitixity by using 

the pioloiigcd fixation at G° 

o’ 

00 

0 

O 





Table II 



Two Antigens Run by Water Batu and Ice Box Fixation Methods on 74 Specimens 



WATER BATH 

ICE BOX 



30 MINUTES 

OVERNIGHT 

Antigen A — 





Fosltivo 


8 


23 

Slightly positne 


3 


2 

Negative 


C3 


48 

Anticomplcmentary 


0 


2 

Antigen D — 





Positivo 


0 


u 

Shgbtly positive 


0 


6 

Negative 


03 



Anticomplementarj 


0 


2 
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THE CLINICAL VALUE OP THE TEST 

Clinical histones were submitted with 1170 blood specimens from 822 pa- 
tients gi%nng age, sex, and clinical diagnosis together with any other pertinent 
facts Age was apparently no factor The specimens were equally divided 

Table III 


The Go' ococcus Fixation Test in 822 Cases 



POSITIVE 

SLIGHTLY 

NEGATIVE 


TEST POSITIVE TEST 

TEST 

Acute gonorrhea 

30 

4 

26 

Subacute gonorrliea 

16 

2 

13 

Chrome gonorrhea 

63 

26 

39 

Suspected gonorrhea, diagnosis not complete 11 

0 

0 

Old history of gonorrhea 

8 

0 

0 

“Cured” cases of gonorrhea 

0 

2 

88 

Syphibs 

17 

3 

05 

Tuberculosis 

1 

1 

13 

Other miscellaneous affections 

0 

4 

90 

“Kot gonorrhea” 

20 

15 

256 


175 

57 

590 


Table IV 



Kesults Tabdiated Accordi'ig to Sex 




FDl.ATIO'J TEST 

MALE 

FEilALE 

Acute gonoTihca 

positive 

24 

6 


slightly positive 

4 

0 


negative 

20 

6 

Subacute gonorrhea 

positive 

8 

8 


sbghtly positive 

1 

1 


negative 

7 

6 

Chrome gonorrhea 

positive 

40 

23 


slightly positive 

15 

11 


negative 

26 

13 

Suspected gonorrhea 




(diagnosis not complete) 

positive 

6 

5 

Old historr of gonorrhea 

positive 

8 

2 

“Cured” cases of gonorrhea 

sbghtly positive 

2 

0 


negative 

14 

74 

Syphilis 

positive 

11 

6 


sbghtly positive 

2 

1 


negative 

37 

28 

Tuberculosis 

positii e 

1 

0 


sbghtly positive 

0 

1 


negative 

5 

7 

Other affections 

positive 

4 

5 


slightlj positive 

1 

3 


negative 

44 

47 

“Not gonorrhea” 

positive 

13 

7 

slightly positive 

6 

9 


negative 

115 

135 



414 

404 




nCLIVDILITl or TUB GO^OCOCCOS FIXATION TEST C9 

between male and female Among tests from the 822 patients there Mere 175 
positiie reactions, 57 sliglith positnc and 590 negatno (Tnble III) 

Acute Gonorrhea — Sixti specimens slioncd 2C iicgitiie reactions the ma 
jorit; of nliicli ncrc in the fiixt t«o -neehs of the disease and none later than 

Tvhle X 


IsTrsiAL Bmirrs Bate or Fikst S\mptosis \'si> or Tfst 




ACUTT flOSORRIIFV 


rOSITUF TFSTS 

SriOnTL\ POSITUF 

NE(3ATI\L 

1 Tvcck or less 

1 

0 

8 

2 necks 


0 

7 

3 

3 

0 

o 

4 " 

3 

1 

2 

T ‘ * 

3 

0 

2 

G << 

1 

0 

1 

7 

0 

0 


2 montlis 

2 

1 


3 ‘ 

1 

0 


4 “ 

1 

0 


T << 

1 



" n 

1 

0 


8 

1 

0 


0 << 

1 

1 


1 'cnr 

0 



2 ^cors 

1 




INTFBVAL 

Tahle M 

BmvFEN First S^MrroMS \ni> D\te or Test 



fiUDACUTF ooKonmirA 



rom-rirr tests suohtm fositivf tests 

VFOATIV'E TESTS 

1 month or less 

1 

3 

2 months 

5 

1 

4 

1 

1 

G 

3 

0 

8 

1 

1 

0 

1 

- 

10 

1 

- 

1 jonr 

- 

1 


Table X II 


Interval Between Bate or First Siaietoms and Bate of Test 





CHRONIC GONORRHEA 


POSITIVE TESTS 

SLIOHTI/\ POSITTVT TESTb 

NEXIATXVE 

1 

month or less 

1 

1 

1 

o 

months 

2 

0 

0 

3 

i 1 

2 

1 

2 

4 

tt 

1 

0 

0 

s 

{{ 

3 

0 

0 

G 


6 

1 

3 

7 

t 

0 

0 


8 

<i 

0 

0 


9 

tt 

1 

1 


1 

year 

10 

C 

4 

o 

years 

13 

1 

10 

3 

tt 

G 

3 

4 

4 

to 7 years 

2 

0 

3 

8 

to 10 years 

3 

1 

1 

11 

years and more 

2 

4 

2 
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tlie sixth Meek (Table V) The posibie reactions giouped themselves mostly 
111 the second to the sixth iveek inth a feiv scatteied ones later on All hut 
12 of the specimens from cases of acute gonorihea veie fiom males (Table IV) 
Suhacute GonoirJtca — Thiity-one specimens showed 13 negative reactions 
mostly in. the first month The positiie reactions on the other hand iveie 
mostly in the second to the sixth months (Table VI) The same numhei of 
specimens were leceiied horn male and female (Table IV) 

Gliionic Gononhea — One hundred tlurty-one specimens shoved 39 nega- 
tiie reactions The time intemmls for most of the specimens veie one to eleven 
peal's 01 more after the date of first symptoms (Table VII) Theie veie 81 
specimens from males of which 32 per cent were negative and 67 specimens 
from females of which 19 pei cent vere negative (Table IV) 

“Guicd’’ Cases of Gononhea — ^Nmetv specimens showed 2 slightly posi- 
tiie reactions and the rest negatne Man's of these weie at an institution 
for women vheie eaieful ohseiwations had been made oier a long peiiod of 
time Smears and fixation tests that formerh veie positne had become nega- 
tive and remained so consistently 

Conditions Othet Than Gononhea — There vere specimens of blood sent 
in from 494 miscellaneous conditions diagnosed othei than gononhea Of 


Table VIU 

Miscellaneous Conditions Which Gave Negative Gonococcus Pination- Eeactioxs 


Arthritis 14 

Duodenal ulcer 6 

Poeal infection from tonsil 4 

Pregnancy 4 

Carcinoma 4 

Neurosis 4 

Neurasthenia 3 

Hvpertension 3 

Cystitis 3 

Hvperthvroidism 3 

Nephritis 2 

Endocarditis 2 

Pnruncnlosis 2 

Appendicibs 2 

Influenza 2 


One each of the following — cardiac hvpertrophv, Inpotension, polyneuritis tumor, colitis, 
vagimhs, chronic rhinitis, pyelitis, pi eloeystitis, cholecjstitis, oophoritis, hemorrhoids, bronchial 
asthma, aneurysm of aorta, gastritis, chrome bronchitis, acute eczema 


Table IS 


Hepeateb Negative Pixation Tests in 79 Pehvle Cases Diagnosed ‘'Not Gonokbhea” 


16 

persons 

o 

negative 
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those, 42-1 \\eie iicgTtnc, 85 per cent S^phihs gT\o 20 posilnc or shglitlj 
positHC rcnetions out of n totnl of 85 specimens, tuberculosis 2 positive or 
slighth positnc leaelious out of 15 other miscelhneous affections ga\e 13 
such reactions ns follons ilieumntism, neurosis appendicitis cpilepsi, boils 
goiter, sinusitis, hemiplegia one cieh, picgnanes 2, and Tdcnitis 3 The mis 
cellaneoiis conditions gmng 00 negntiie leaclions are listed in Table IX There 
ucre 291 specimens lepoited from pslicnts diagnosed “not gonoithea” of nhich 
G pel cent ga\e positnc reactions, 5 per cent pnilial icaetions, and 89 poi 
cent ncgatisc reactions 

The constancs of ncgatisc icaction in pci'sons not hasing gonorihea is 
sliomi 111 79 female cases at an institution where two or more tests were re 
peated on the same iiidiMdiials (Table I\) Four hundred Iwciits scion tests 
repented on 79 pci'sons ga\o uiiifomih negatne reactions 

COUM^^T 

The slioilcomings of this form of a st vtisticn! stud> is fulK re ilizcd It 
IS difflcult enough to obt iin aceui ite diagnosis on a large number of cases at 
a olinie where the work is caicfullj supcniscd Theic are bound to bo dis 
cropaneies, tlicroforo, in diagnoses made bj seicral bundled different plij 
sicians some of whom pcrhajis nie not sjiccialists in diagnosing gonorihei 
AVhile the resadts of the stiidj must be made m gcneial teims tlicj nio siifTi 
eienth coiiolusno to be of interest 

SUMM \n\ 

1 The gonocooeus fixation test should be made with an antigen composed 
of as man} stiains of gonococci ns possible Some antigens on the market 
contain as few as two strains 

2 The \aluo of the ice box method of fixation oieimiglit is fully con 
firmed 

3 Cases of acute and subacute gonorrhea show negatne reactions earl} 
in the disease, but tend to become positne Intel cases of chrome gonorrhea 
show positixe fixation reactions lu about 70 poi cent of cases 

4 A small poicentago of cases which linie not been diagnosed gonorihea 
giie positive reactions 

5 Persons not having goiioiihca that do not give a positive test at one 
time probabl} will not give a positive test at a later time Four bundled and 
twent} seven tests repeated on 79 individuals vveie uniformly negative 

REFEKENCE 

I Boport of a Conference of Venereal Disease Control OfBccrs aafl Clmicians licW m New 
lork Jan 20, 1927, Venereal Disease Information, U S Public Health Semco S 
72, 1927 



AN EASILY CONSTRUCTED SLIDE RULE FOR CALCULATING THE 
DATE ON WICH A GIVEN INTERVAL IN DAYS WILL PALL 


Bi Theodore S Moise, M D Bangor, Maine 


T he slide lule, heiemth desciibed is an easily made instrument that may 
he used foi saMng time and laboi in calculating the dates on which a known 
time inter! al m da!s wdl fall The authoi has used it nith gieat benefit in 
calculating the dates of termination of a large senes of expeiiments, running 
foi definite time intervals 




F1& 1 


The giaduations on the slide nile aie measures of length representing in- 
crements of time in days The scales seen in Pig 1 were made on KeufEel and 
Bsser, Standard Profile Paper 4 by 20 to the inch On scale A, one division 
(i/o mch) is taken as one daj, and a bnear calendar! was dravm The end 
of* each month is represented by hnes extending completelv across the scale 
On scale A' the same unit (%o mch) lepresents a day with three hundred and 

•From the Department of Surgerj Vale University School of Medicine New Haven 

Conn 

Beceived for publication Fehruarj 7 1929 

correction for Februarj 29 (omitted from scales) is easilj made when necessarj 
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siNtj fi\c dms (liinMi in n Imcii imnncr iiidepcndont of the cdcndar months 
On sciles B and B', a simihii i cprcscnintion of two icars is made with each 
diMsion representing two dnjs Seales A' and B' are on the sliding portion 
of tlie rule 

A caleidation is made in the following manner ENnmple Piftj sin dajs 
after Taniian 8 The reio niaik on seale A' is set opposite Jamiarj 8 On 
scale A' (Fig 1), hC is then located and the reading Slarcli 5 is made ahove 
on scale A The rule mas he set to make othei similar ealciilatioiis In prae 
tico, scales A and A' are more useful than scales B and B' as an accurate 
reading is more casih made with the laiger unit In calculating the date after 
an intcnal CNtcnding fiom the latter part of the jeai bejoiid Jaiiuarj 1 of 
the following Near, the ic tiling maa he made as follows ENample Fiftj sln 
dais aftei Decemher 5 Opposite December 5 on scale A, set 3C5 on scale A' 



Turn the eje to the left and lead the d itc on seilc A just aboie SG on scale A' 
Calculations of more than three Iniiidicd and si\lj f»c daja maj bo made on 
scales B and B' 

The rule is % bj 2 bj 191/ inches Scales A and B are % inch wide The 
sliding portion of the iitlc including scales A' and B is Yn inch mde In order 
to preient sfretcliiiig and shiinking of the piofile paper (with consequent m 
trodiiction of an erioi) the de'ice of moiuiting* a two inch strip of profile 
paper on hearj di awing papei was adopted The scales weie draim on this 
mounted paper before being cut to the proper sire The scales were fastened 
to the rule bt small tael s The construction of the lulo is shown in Pig 2 
A IS a fhiii tiansparent celluloid coicr S is the piofile paper on which the 
scales arc drawai C is a piece of Iicon-j drawing paper D is the body and E 
IS the sliding portion of the rule 


Kodak drj mountlns- tissue ivaa used 



A STUDY OP HEMOGLOBIN METHODS^ 


Bt ]M Karshan, Ph D , AND E G Freeman, Jr , M D , Staten Island, N Y 


M any clmical methods for the determiuatioii of hemoglobin haie been pro- 
posed At the piesent time, mth the wide variety of methods in use, 
man 3 '- of them of questionable aeemacy, it is impossible to eompaie the results 
of one woikei with those of another oi to evaluate the lesults of a single piece 
of woik because of the inaeeuiae 3 '^ of the method emplo 3 'ed The purpose of 
the uoik to be desciibed in this paper is to deteimine the accuiac 3 '^ of a simple 
clinical method b}”^ comparison with a standaid method of lecognized accuiac 3 ^ 
Piom the review of Lindsa 3 ’-, Kiee and SelingeP it appears that of the 
clinical methods, those of Nevcomei^ and of Cohen and Smith® are the most 
aceuiate As foi tlie Talquist, the Daie and Sahli methods, then iiiaecuiacy 
has been repeatedly pointed out ^ 

The Neweomei, and the Cohen and Smith methods aie based on the same 
principle, namel-s, the eomeision of a definite quantity of blood to acid liematin 
b}"- means of dilute h 3 dioehloiic aeid The coloi thus developed is compared 
■with a standaid, which in the Newcomei method is a “high transmission 3 ’’ellow” 
semaphore glass disk In the Cohen and Smith procedure a standard acid 
hematin solution is used, and the aiitliois claim an accuiacy to within 2 pei 
cent in the hands of iiievpeiieneed norkeis and a maigin of eiror of 1 per cent 
01 less by expeiienced noikers Shortly aftei the publication of the method 
of Cohen and Smith, Eobsclieit^ published a method almost identical to that 
of the former authors Companng this nith the Palmci- method excellent 
checks -neie obtained 

■\Ye cliose to investigate the Cohen and Smith method, incorporating the 
modifications leeommeuded by Osei® in so far as the quantity of blood to be 
anaUzed is concerned Cohen and Smith use 0 02 c c of blood in 6 c e of 0 1 
N HCl, nheieas Osei uses 0 05 c e of blood in 10 c c of 0 1 N HCl A deeper 
coloi IS thus obtained, and the laigei volume makes foi gieatei convenience 
and accurae 3 in malaiig the color compaiisoii 

Several attempts iieie made to prepare the standaid hematm solution fiom 
oxalated blood In eierr instance solutions containing a consideiable quantity 
of a coaise suspension nere obtained This did not occui when the original 
procedure of Cohen and Smith using defibi mated blood -Mas emplo 3 ^ed The 
standaid was prepared b 3 " determining the hemoglobin content of the blood 
by the Van SUke and NeilP o\ 3 ^gen capacity method and then diluting rvith 
0 1 N HCl to gn e a 3 per cent solution of acid hematin t Prom this stock 

' ^rom Seaside Hospital St Johns Guild Staten Island N T 

Keceiied for publication Februari 28 1929 20 x 15 

flf tlie hemoglobin concentration Is 14 2 per cent dilute — jjy- or 21 1 c c to 100 cc 
M ith 0 1 N HCl 
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solution, 1 dilute acid licmntm solution nos picpmcd for coloi compaiison nitli 
tlio unknouii, br dilutiup: 5 cc to 200 cc nitli 01 N TICl* 

The Vim SKko' ' ' owrcii cipicits methods, wliilo stuidnrd, present 
innni tcclinical difScnlties and necessitate coiisideiablc practn.e AVoiig’” Ins 
dcMsed a compantuch simple eoloi inicti ic mctliod In uliicli licmoglolim is 
eilculntcd fiom the iron conteiil ITe found that this jii-occdurc cliccltcd son 
close]} Mith the Palmer method foi detcimimng liemoglohin Lindsas, Rico 
and Selmger* rcpoit a number of aiuhses compaiitiK Mong s original method” 
with the A’'nii Shke’ oxagcii eai>aeita mctliod On the basis of sesen dctci 
imintions, an aieiago larialioii of 2 0 pei ociif w is obtained Tliei locom 
mend the IVong mctliod ns a substiliilc for the 1 an Shke mctliod in staiidaid 
iring licmoglobm solutions 

"We felt tint a longoi senes should be oblniiicd bcfoie siuli lecommoiida 
tioii could be made, and iii obtaining siieli a senes wc detcimmed llic os'gcn 
eapaeiti of the blood In the mnnomoinc method of A an ‘shke and NeilP iii 
corpor-iting the recommend itioiis iccciith made” and eompaied the caleiilifcd 
amount of hemoglobin with the licmoglobm cakiilatcd from iron b\ the modi 


TAKLr I 


SPECIMEN 

V\N SLIKP 

PEr; CENT 

MONO 

rFR CENT 

ACIO 

rrn cf t 

\FIN PINOFR 

1 

32 9 

13 1 

12G 


2 

115 

112 

11 3 


3 

15 3 

15 7 

15 1 


4 

111 

13 1 

13 4 


fj 

13- 

13 4 

13 0 


C 

10 7 

157 

15 7 


7 

HO 

151 

14 5 


8 

112 

113 

10 7 


0 

14 0 

14 2 

13 8 

13 4 

10 

14 3 

14 0 

14 A 

13 8 

11 

11 5 

11 5 

112 

113 

12 

12 7 

l‘>0 

12 5 

12 2 

13 

12 8 

12 9 

1-4 

12 5 

14 

128 

12 8 

12 3 

12 7 

10 

14 4 

14 5 

14 0 

14 2 

1C 

10 5 

10 3 

10 2 

10 2 

17 

12 G 

12 9 

13 2 

12 0 

18 

13 2 

13 0 

13 3 

13 2 

19 

117 

119 

11 3 

112 

20 

13 5 

n 7 

13 8 

13 5 

21 

12 5 

1-0 

12 3 

12 4 

22 

121 

1-3 

no 

117 

23 

12 4 

12 4 

119 

131 

24 

12 3 

12 0 

1-8 

32 5 


13 0 

131 

13 7 

13 4 

2C 

13 0 

13 3 

13 0 

12 6 

27 

13 C 

13 7 

13 1 

13 2 

28 

98 

100 

97 

95 

29 

93 

92 

94 

95 

30 

10 0 

101 

98 

10 0 

31 

12 9 

13 2 

12 C 

12 5 

32 

14 7 

14 5 

14 1 

14 4 

S3 

121 

12 4 

12 4 

12 2 

34 

10 7 

10 9 

10 5 

10 5 

3, 

13 3 

135 

13 4 

13 3 

30 

15 7 

15 9 

15 2 

15 4 
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fied method of Wong Each specimen of blood was also analyzed by the acid 
hematin method of Cohen and Smith and in most cases fuithei compaiison 
was made by an additional determination on blood fiom the finger (taken im- 
mediately after phlebotomy) by the acid hematin method The standard solu- 
tion was checked repeatedly by fresh standards 

The following results were obtained in a study of 36 specimens, taken 
fiom male children between the ages of six and thiiteen years 

In Table I the figures represent the niimbei of giams of hemoglobin per 
100 c c of blood (percentage) 

It IS obyious fiom Tables I and II that theie is a tendency foi the acid 
hematin method to giye slightly lower yalues than either the Wong or Van 
Slyke procedures, and to differ slightly more fiom the former than fiom the 
lattei 


Table II 

The Variations Between the Diefeblnt Methods 


SPEOIMEIT 

PERCENTAGE OF VARIATION 

■WONG METHOD 
FROM VAN SLYKE 
METHOD 

ACID HEMATIN 
METHOD (VEIN) 
FROM VAN SLYKE 

METHOD 

ACID HEJtATIN 
METHOD (VEIN) 
FROM WONQ 
METHOD 

1 

155 

2 33 

3 82 

2 

2 61 

1 74 

0 89 

3 

2 61 

131 

3 82 

4 

0 00 

2 29 

2 29 

5 

152 

1 52 

2 99 

6 

0 00 

0 00 

0 00 

7 

134 

2 68 

3 97 

8 

0 89 

4 46 

5 31 

9 

143 

143 

2 82 

10 

2 10 

140 

3 57 

11 

0 00 

2 61 

2 61 

12 

0 79 

1 57 

0 79 

13 

0 78 

3 12 

3 88 

14 

0 00 

3 91 

3 91 

15 

0 69 

2 78 

3 45 

16 

190 

2 86 

0 97 

17 

2 38 

4 76 

2 33 

18 

3 03 

0 76 

2 21 

19 

171 

3 42 

5 04 

20 

148 

2 22 

0 73 

21 

0 80 

1 60 

2 38 

22 

1 65 

4 13 

5 69 

23 

0 00 

4 03 

4 03 

24 

2 44 

4 07 

6 67 

25 

0 77 

5 38 

4 58 

26 

2 31 

0 00 

2 26 

27 

0 74 

3 68 

4 38 

28 

2 04 

1 02 

3 00 

29 

1 08 

108 

217 

30 

100 

2 00 

2 97 

31 

2 33 

2 33 

4 55 

32 

1 36 

4 08 

2 76 

33 

2 48 

2 48 

0 00 

34 

187 

1 87 

3 67 

35 

150 

0 75 

0 74 

36 

127 

3 18 

4 40 

Average 

140 

2 47 

3 05 

Masimuin 

3 03 

5 38 

6 67 
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Dims and Shcard' in a stHd\ of 15 spceiinens in which t!io Van Sljhe 
method ms compared nith the Colicn nnd Smith acid hcniatm procedure, found 
an arengo \aiiation of 2 5 pci cent This is of the same order of magnitude 
as the peiccntagc nuation obtained h\ us Tlicir ma\iirmm raiiation of 77 
per cent, is, honoiei, a little mote than 2 ])er cent greater than ours 


Ti»le hi 


jrmioD 

1 JIELWK j 

DltfTREVrrS 

TKOBAntiE ERROR 

\aB S^kQ 

muniiiiMgMamiiiiiiii 



■^ong 


010 

0 2085 

^ nn Sl\ko 




Acn3 Hcm'\tin (iingcr) 

12 1 

020 

0 2052 

'\an ‘=^]aIcc 




Vcid Ucm'vtin (^cm) 

12 4-3 

010 

0 2077 

■\\ong 

32 S'* 



Acid ITcm'vtm (Finger) 

12 3S 

0 30 

0 2062 

^\ong 

i2<; 1 



Acid HcTnntm (\cm) j 

124^ 1 

0 20 

0 26SS 


It Mill he seen fioni Table III that in cierj ease the dilfueiico is less than 
three times the piobahlc ciror and is thercfoie not significant 

Tadix IV 

Cosnennos or Mltiioda ni SrnnjiVN liAUh— Osorn FoaMUUi 


a ail fcl) ke and M oiig 0 00 

ran Sljkc and Aeid Ilcmatin (\ eiii) 0 Oo 

\nn Shke nnd Acid Ucroatm (PiiigcT) 0 07 

aVong nnd Acid ncmatin (\cm} OOS 

Wong and Acid Hcmnlin (Finger) 0 9G 


sujni ina 

The modified method of Vong in nhich hemoglobin is caleulated fiom 
the iron content of the blood cheeked aerj closclj Mith the oajgcu capacitj 
method of Van Sljke and Neill, and can therefore be used instead of the latter 
method in determining hcmoglobm for the pieparatiou of standard acid hema 
tin solutions 

The aeid hematin method of Cohen and Smith foi the determination of 
hemoglobin Mas eompaied Mith the Mong nnd Van Sl'ke and Neill procedures 
Good checks were obtained The simplicity and aecurac> of this method war 
rants its use as a good climcal method The fact that the standard acid hema 
tin solution needed m this method can be prepaied bj the compaiativelj simple 
AVong procedure, makes it of general applicability 
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A RAPID METHOD FOR DETERMINING THE TYPE OP 
PNEUJIOCOCCUS IN SPUTUHH 


B\ L Rosenthal, M D , and Bernard Stfrnbfrg, lil D , Brooklin, N Y 


O UR method for determuimg the tjpe of pneumococcus in sputum is pei- 
formed in the follovuiig wai’’ 

1 The Homogenejzahon of ihe Sputum — The homogeniying fluid is a com- 
bination of two components a boiaA solution (Stroschein^) and hydrogen 
perovide proposed by Soigo,- and Sachs-Mucke’ in the diagnosis of tuberculosis 
One to 3 oi more c c of sputum aie placed in a test tube To this is 
added borax-boiacic acid solutiou (boiax 15 gm , boiacic acid 15 gm, watei 100 
c c ) a few diops at a time, until homogenei/ation occui-s The total amount of the 
bora\ solution requiied vanes with the chaiactci of the sputum As a rule 
a quantity equal to the volume of the sputum is used Homogeneiration is then 
completed by the addition of 3 pci cent hydiogen peioside In most cases 
% to y 2 cc of the lattei is sufficient, if necessaiy, more may be added with- 
out danger of inteifeiing with the leaetion After the addition of the peroxide 
the mixtuie is agitated either bv means of a wooden applicator stick or by 
shaking In adding the various solutions, it is essential to keep the total vol- 
ume as low as possible in order to piocuie the antigen in a concentiated form 
2 The FicpataUon of the Pneumococcus Antigen — The tube containing 
the homogeneized sputum is centrifugalized foi two or thiee minutes at high 
speed The mixtuie then divides into thiee lajeis a varjing amount of solid 
material is drawm to the bottom of the tube, a foamy pellicle forms on the 
surface, and between these there is a zone of fluid This fluid maj be clear 
and transparent or it may present various degrees of opalescence It may be 
aspirated bv a Pasteur pipette or poured through the pellicle into a small test 
tube and recentrifugalized for a few seconds 

3 The Typing — The following material is needed (a) Pneumococcus 
antisera Type I, II, and III (b) A wet chamber prepaied by covering the 
bottom of a Petri dish with a piece of moist filter paper On the filter paper 
two wooden applicator sticks of proper length are placed to support the glass 
shdes (c) Clean glass slides divided by a pencil into three sections 

A drop of antipneumococcus ser-um Tjpe I is placed in the first, a drop 
of Tjqie II serum in the second, and a drop of Type III serum in the third 
section of the slide and a drop of the antigen is added to each The diops of 


•From the Laboratories of the United Israel Zion Hospital Brookljn N T 
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nnfigcn siid scrum nre ciirefullj mi\ctl «illi n ulnss rod Caie must bo ever 
ciscd to use a sepnrnto jiipctte iiud lod for ciicli tipc Tlic slide is then placed 
m the «cl elinmbci It ni n be left si room tempcntuie, but the reaction is 
basfciied b\ 1 eciiiiip tbe elmmbci in an ineubiloi st 37° C Tlio slides aio 
examined it ten minute iiiteu ils for tiocculalioii uliicli mai occui lu a feu 
seconds oi nm be dcinicd fiom ten niimilcs to an bour The reaction is 
iisualh obseiicd under tlio Ion ]) 0 «ei of the microscope but it mai become 
so maikcd as to be msiIiIc to the naUd cic in the piopei leneelion of light 
Tile reaction that oeeum nitb the antigen from a Tipe III pneumococcus 
sometimes laiies fiom Ibo usual tloetulatioii In the appcaiaiicc of mucous 
threads mIiicIi gradualh become nioie prominent In some instances the an 
tigenic fluid caniiot be entiieh eleaicd of cells and dtbiis, but then piescnce 
docs not influence the icaetion and the floeculi cun be casih seen between 
the cells The occuncnec of floeeulalion luth one of the scia indicates the 



Flff 1 — riocculrttfon In lionioffcnclzcd spuluni mixed nith corresponding antiserum (uct prep 
aration Zeiss Objective \ Ocular lOx) 

corresponding: Tlie absence of flocculation nith all the three maj either 

indicate Tape IV or it may be due to the iiisufllciciicj of antigen I, II, or III 
in the sputum In nearly all of our cases tlie absence of the reaction was due 
to the fact that the sputum contained T^^)c IV organisms 

In ordei to establish the nature of the flocculation, the following esamina 
tion was done 

A mistme of a drop of homogeneized pneumococcus sputum and a drop 
of the corresponding sciaim was allowed to dri on a sbde The film was fi\ed 
with mcthil alcohol and then stained with methylene blue and examined mi 
croscopically under tlie high power In most cases we found precipitated gran 
ular floeculi (Pig 1) but at times we could also see masses of agglutinated 
pneumococei (Pig 2) The reaction must therefore be regarded as a combined 
agglutination precipitation test 

AVe taped by our method 81 sputa fiom patients wath lobar pneumonia 
arhieh are obtained during the months from Oetobei, 1928 to Pebmarj, 1929 
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from the various hospitals (United Israel Zion, Beth Sloses, Greenpomt, Ciown 
Heights) E-veiy specimen was checked by the mouse inoculation method 

Seventy-four sputa showed identical lesiilts in both methods, namely 15 
cases Type I, 16 cases Type II, 12 cases Type III, 27 cases Type IV, 4 cases 
Types II and III 

Four sputa gave flocculation with all thiee undiluted seia In these cases 
we repeated the test using diluted seia in ordei to dehneate the reaction more 
eleailv Dilution was performed as follows 

Type I serum diluted 1 10 bj'- addition of one drop of senim to 9 diops 
of sahne. 

Type II seium diluted 1 10 in the same manner, 

T>pe III seium diluted 1 5 by adding 2 diops of seium to 8 drops of 
saline 

All four sputa when tested with the diluted sera, reacted according to 
their lespeetive types, viz 2 cases Type I, 2 cases Tj-pe IV 




Fig 2 — ^Agglutinated pneumococci in homogenelzed sputum mixed with corresponding antiserum 

(Zeiss Oil Immers Ocular lOx) 


Only 3 sputa shoved a discrepancy between the mouse inoculation method 
and our method, viz 

Mouse method Honiogene^zation method 

Two cases Type I No flocculation with any of 

One case Type II the seia 

The discrepancy may be explained by the assumption that these sputa did 
not contain a sufficient amount of antigen to be detected by our test 

We also typed by our homogeneization mieromethod pneumococcus pus fiom 
nine cases of empyema with the following results 4 cases Type I, 2 eases 
Type II, 1 case Type III, 2 cases Type TV These findings were confiimed 
by typing the cultures obtained from the pus It is necessary to add that 
results were positive in 5 cases not only by the homogeneization procedure but 
also by direct tjinng of the liquid pait of the untreated pus In the other 
four eases homogeneization of the pus was required to estabbsh the type 



A SIETIIOD or USING WniGJIT’s STAIN IN STAINING JAKS 


81 


We niso applied our mclliod lo the rcsidim of JO split i iihich me discarded 
as useless alter e\tractioii of the antigen In the method of Knimwiede and 
Valentine* and Olncr* Ve found that these residua still contained sufficient 
antigen ivliich could he demonstrated hi floceiilntion inth the corresponding 
scrum 

CONCIUSIONS 

The homogeneiration niicromcthod for the dcterniiiiatioii of the tjpe of 
pneumococcus in sinitum, pus, etc, fullj described aboie, has the following 
adiantagcs 

1 It allows the direct tjping of the material without the use of animals 
or culturing methods 

2 It makes possible the determination of the tape in a short time 

3 It requires rclatnelj small quantities of material 

4 It permits more complete utilization of the piicumocoeciis antigen con 
tamed in the sputum 

The reliabilita of our procedure is vouchsafed bj the ncarlj full com 
cidcnec of its findings with the results of the mouse mociilation method 

nrnaiFNct* 

J StroBcIicin Atitt a a Brelimer *sclicu Ilcilansinitcn 1 2Sa, jssa 

2 borgo aVicn klin a\clinfichr 26 1447 1*103 

3 Sacks Muckc 'aiunclicn lacd aadinschr 63 1660 1*106 

4 Krumivicdo and a*alcatine JAMA 70 613 1018 
6 Oliver I Infect Dia 27 310 1*120 , 29 618 1021 


A jrCTHOD OF USING WRIGHT’S STAIN IN STAINING JARS* 


Bi Ror P FuESisTun, MD, DP II, New Ohleans, X/i 


T here has been a long felt want of a method bv aahicli blood smears and 
other preparations might bo sucecssfullj stained in quantita by AVnglit’s 
Stain, anthout handling eacli slide indiaiduall) ns has been nccessarj here 
tofore Many of us have attempted to dense a method bj avhich this might 
be done, but preparations obtained were never satisfactorj 

Since describing a modified procedure of applying Wiight’s Stain' 
and making a study of the variable factors in the use of this stain, ave have 
been able to work out a procedure by avhich this modified AViight’s Stain can 
be used in staining jars 

The jars used in this procedure are set up as folloavs 
1 Solution I' 4 Solution 11 

2 Buffered Water' 5 Buffered AVater 

3 Solution II' C Buffered Water 

In order to stain several shdes at once some kind of holder is necessary 
The Mdler sbde holder (AViU Corporation, Catalog No 15G72), used in many 

•From the Department of Bacterlolosj anj Pathology of Tulane Unl\erslt> 
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labol atones, is veiy satisfactoi'i It consists simph of a number of hard rub- 
ber leaies between ulneh the slides are placed, the slides being held securelj 
when a thumb sereu is tightened The holder lests on the top of the staining 
jar, the slides hanging dowm into the solutions 

The solutions should come to about one-half an inch of the top of the 
staining jars ^An ordmarv stiaiglit-sided tumbler makes a satisfactory stain- 
ing jar It should be small so that the quantities of solution will not have 
to be too great 

The staining piocedure is as follows 

1 Place slides in Solution I for one minute 

2 Remoie, dram off as much stain as possible, stand on end on a blotter 
01 filtei papei and allow stain icmaimng to iuin led 

3 Place in buffered uatei foi thiee minutes or longer 

4 PemoAe from watei, dram oi sling off as much as possible, and dip 
lapidly two oi three times m Solution II (Jai 3) 

5 Dip tliiee oi four times m Solution II (Jai 4) , oi allow to stand m 
this jai for fifteen or tuentj seconds 

6 "Wash m buffered vater (Jar 5) 

7 Wash m buffered uater (Jar 6) 

8 Stand on end until dry A staining lack yliich is veiy useful here has 
been described ^ 

The buffered uater should be changed frequenth, as it soon becomes col- 
ored with methjlene blue Solutions I and II should be kept eosered tightly 
uhen not in use Petri dishes make fairlj satisfaetoi’j coieis foi tumblers 
used as staining jars When stains are not used constantlj, it is much better 
to pour Solutions I and II back into stoppeicd bottles Solution II from Jar 3 
should not be mixed with that from Jar 4 That m Jai 3 should be discarded 
from time to time, the solution from Jar 4 being poured into Jai 3 and new 
solution placed m Jai 4 

When the alcohol has ecapoiated from Solution I the -volume maj be 
brought back to the original level bj adding more methyl alcohol Solution II, 
however, cannot he made up to volume by adding ethyl alcohol as the solution 
wiU not again become saturated for a considerable length of time after the 
addition of the alcohol For this reason the lei el should alnays be brought 
back by adding more of Solution IT 

Single slides aie also easily stained by this method, of course, it being 
simpler m some wai s than staining In pouring solutions on the slides There 
IS an added adyantage of hanng eien cleaner preparations 
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TUE APPLICATION OP TUL TWORT D’nLRLLLE PIIENOJILNON IN 
TUL DIAGNOSIS OP SHIGA D\SLNTER\' 


Di Josmr C Wiuctt, D1 M, St Loms, Mo 


' I HE bnctcrioi)!ia{,c plieiionicnoii is being mtcnscli studied m its, npplicntion 
to tilt Ircntniuit of infectious diseases In ceitnm infections pinge prod 
ucts Imse prosed their usefulness ns llienpeiitic igents ' The application of 
this prineiple in the Public Health Lnboriton Ins stiiiiiihfcd intense noih in 
the soiling of innnj bacteriologie pioblcms It is the object of this article to 
discuss the use of this principle as n practical laboi itoii procedure in diffcrcn 
Rating betneen strains of disenten bacilli ind orginisms of the tjplioid, 
paratyphoid group 

A discussion of the nniir difficulties eiitounteied m difTcrentiating the 
pathogenic intestinal organisms is btioiid the scope of this article It is Mcll 
kiiouii, hoHCier tint occasional Irishli isolntid fii Id strains of the tjphoid 
parahplioid, and djsciilcn bacilli group do not indih luld to the carious 
lahoraton pioccdures of dilTeiciitialion eoiiiiiionh used 'the u-sc of the phage 
principle in those eases promises to expedite diif,iiosis and also sene as an 
additional eheck on other dillereiitial piocediires 

The phage used in this studi nas isolated fiom tlie stool of a tjphoid 
tormimtion case Its actiMt} nas tested sgsinst a nricti of organisms iiiolud 
mg djseiitcn baeilli, Slugs hhxiier and IIiss 1 \siious stock and field 
cultures of B tjphosiis B puatapliosns A and 1 , and B toll It pros ed aetia e 
against Shiga Flexner and IIiss 1 and innctne against other organisms 
Honeier, it avas dccidedia more iictiae a„ iinst the Shiga stiaiii 

Seaeral siinejs neic made duiiiig the past summer in St Louis in search 
of taphoid cimeis In the couisc of the noiK ue encouiiteied four patients 
from uhom oiganisms, gmiig ceitnm culfiiiiil ch iractenstics of djseutcrj 
bacilli were isolated These ficslih isolated striins ueic atjpical m their 
biologic hehaaioi so the phage piiiiciplc nas used m then identification Broth 
transplants of these field cultures uerc inoculated nith anti Shiga phage and 
after tnenta four hours’ incubation complete Ijsis was obsened This arork 
nas controlled nith stock strains of Shiga and stock and field strains of 
B tjphosiis and hj omitting phage ftom transplants of the field culture With 
further study these field cultures gave tapica! sugar reactions and aaere agglu 
tmated by anti Shiga scium Tible I shoaas tjpical lesiilts obtained aaith 
the various test cultures after taaentj four hours’ incubation 

The clinical histones in these cases did not indicate cleailj avliether thej 
aveio chronic conaalcscent earners resulting from mild attacks of djsentery 
or true cairiers resulting from contact arith active oases None of these cases 
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Tabm I 


Action or Anti Shig\ Ph\ge on Broth Clltuees* 



CUIiTURE 

STOCK 

SHIGA 

STOCK 

HISS Y 

STOCK 

FKEX^ER 

STOCK 

TYPHOID 

FIELD 

TYPHOID 

Inoculated with phage 
Not inoculated with 


++-^+ 

++ 


— 


phage 

- 

- 

- 

- 

- 

- 


•Four plus indicates complete Ijsis of culture and negatl\e (-) absence of Ijsis 


showed clinical evidence of the disease at the time the specimens were taken 
In this connection, Nichols- suggests that Shiga mfections more frequently 
indicate chrome haeillary dysentery 

Although numerous studies of the phage principle are based upon its ac- 
tion against Shiga’s dysenterj- bacilli, we find no mention of the practical use 
of this principle m connection with differentiation between Shiga and organ- 
isms of the typhoid and paratyphoid group for the purpose of diagnosis It is 
evident, however, that it can he used m this connection only when careful con- 
sideration IS given to the complexity of this prmciple Extensive literature on 
this subject is adequately reviewed by Hadley^ so wfil not be discussed here 
TVhde striving to attain the objectne indicated by Bronfenbrenner^ who 
says “the hope of utilizmg haetenophage as an agent for prevention and ther- 
apy of infection hes in finding the means of removing the obstacles to its activ- 
ity in its natural environment and allowing it to act freely as it does m a test 
tube ” it IS well to study the possibilities of the practical use of this principle 
in differentiatmg pathogenic bacteria for the purpose of diagnosis and in the 
positive identification of organisms of samtaiy sigmficance in food and water 
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A K VPID BLOOD GROUPING JIUTHOD' 


B\ N \Tn Gnosor, M D , Brooki vn, N \ 


API AR VTUS 

C APILLARY tubes, medium size, G inches long Capillnrj tubes, medium 
size, 5 inches long Stock sern. Group II and Group III Suspensions of 
recipient’s and donor’s red cells Sera of donoi and lecipicnt, collected in 
Wright’s capsule tubes 

rnOCEDDRE 

The shorter eapillniy tube is dipped into the Group II stock serum which 
IS drami bt eapillarj attraction to one half the distance Immcdiatelj the tube 
IS placed uithin tlio recipient’s cell suspension, caro being talon not to allow 


flffPRBTlU 



air bubbles to enter betneon serum and cell suspension The capiIlarj tube is 
then held at cither end bj the thumb and indc\ finger and inverted, allowing 
the colls to gratitafo info the serum This proeedure is repeated with the longer 
capillary tube, using the tj^o three stock serum 

Both tubes are placed under the low power lens and bj proper foeus one 
can readily note within five minutes the final icsult Agglutination appears 
as fine cajenne pepper clumps The eyepiece itself may be used as a direct 
focus upon the capillary tube 

Direct matching may be earned out in a similar manner, dipping the 
capillary tubes directly into the Wright capsules 
711 Howard Avenue 
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ELECTROCUTION IN SACRIFICING LABORATORY ANIMALS^ 


By Leo S Hedina, Chicago, Iul, 


LECTROCUTION deserves videi use in saciificing laboratory animals than 
■* — ' it bas lecened No means foi ending life is as liumane Consciousness is 
instantly inteiiupted At application of the cuiient the animal stiffens and all 
functions cease ivithout stiugglmg oi othei agonal sjmptoms Thus, no lesions 
aie pioduced oi chemicals intiodueed that may interfeie inth experimental 
findings The method is extiemeh simple and apphcable ivherever theie is 
110 V alternating cuiient, foi highei voltages are entiielj superfluous {With 
animals laiger than dogs I have had no experience) Expense and time are 
minimized, and these mai be factois of significance wheie numbers of animals 
aie dealt ivith 


APP VRATUS 

One 10-foot length of double-ply eleetiie light cord, fitted at one end with 
a standai d ‘ ‘ plug-in ’ ’ fixtui e and at the othei end with two metal spring clips 
as used foi stoiage batteiy contacts At the end with clips the cord is un- 
twisted foi 2 01 3 feet, to allow the clips to be separated 

METHOD 

The hail on the top of the head and on the side of one thigh is wet to the 
slvin with watei, and the clips attached to the skm If wetting is thoiough, the 
contact IS sufScient and othei preparation unnecessaij^ The plug is then in- 
serted in an electiic outlet and left in ciicuit about two minutes If on lelease 
heait action lesumes, anothei application is made 
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RoDErx A Kilduffe M D Abstract Editof 


LEAD POISONING A Critical Survey of the Methods for the Determination of Lead 
in Biological Material Taunnhlll R W Med J Australia 1 No 1C, 19, 1920 

The folloiving method is rocomniended ns setisitnc to 1 in 10 000 000 

DFTIRStlNVTlOS OF LFlD IN lUllNE 

Evnporition of the urinu Place 500 cc of the sample in a 7 inch porcelain ba'^m, 
add 50 c c of nitric ncid and ciaijiornte on the hot pi itc gradually adding another 500 cc 
of the sample, making one liter in oil Continue the ctiiiiorntion until about 30 c c are left 
Destruction of organic matter Transfer to a si le i dish (about 9 cm, 3>/ inches, in 
diameter) cleaning out the porcelain bisni with 10 ce of nitric ncid and flnalU wnshing it 
Mith distilled water Allow the contents of the dish to cinporatc slouli on tho liot plate 
to avoid loss l)v spra\ing Continui. the eiaporntion to dnness being careful to avoid 
overheating winch causes the mass to fume strongh lud possibly to deflagrate ^MlCn drj 
place the dish in n small miifllc, prcfer^'lih cliclrirallj heated, and beat until fnming 
ceases and the mass becomes cbnrrcd proceeding \ir\ e lutiouslx to prevent deflagration 
especiallv at first Qraduallv increase the tcmpenittirc bv pushing the dish farther into tho 
mufllc until the carbon burns olT quietly nnd tho miss bi comes white Keat to between 
4u0 and 500 C until rod fumes cease to be given olT usuallv in about twenty minutes 
If the nitrates arc not compktclv decomposed at tins stage, (he analysis will have to bo 
rejected 

Separation of second group metals Cool add hot water until the dish is about two 
thirds full heat to boiling on tho hot plate break up lumps witli a ginss rod and carcfullj 
add hydrochloric ncid until tho solution is clear nnd cither neutral or very slightly acid 
Then add exactlv 2 cm of siv times normal bjdrochlonc acid in cveess Special attention 
must bo paid to the aciditv of the Solution at this stage Tho wliitc residuo after ignition 
13 usually alkaline and must bo cnrefulK neutralized then the required excess of acid is 
added Filter off anj small residue of silica through a D cm filter paper, wash well with 
hot water, catclung the filtrate m a 100 ec Erlenmcvcr fiask Cool and mako up the bulk 
to 250 cc Fit tho flask witli a rubber stopper with two Jioles through one of which a 
straight tube passes nearly to the bottom of tho flask, the end of tins tube being drawn out 
to a fine jot Tlirough the other hole is passed anotlicr glass tubo bent at right angles, going 
through tho stopper for a Icngtli of about 12 mm (half an inch) Connect up with tlic 
hydrogen sulphide apparatus and bubble a slow stream of tlie gas through the cold solution 
for ono hour Allow to stand overnight when any precipitate will settle out Filter through 
a 9 cm filter paper, wash out the flask three times with a small quantity of cold hjdrogen 
sulphide water and then wash the filter paper three times with the same bquid 

Separation of the lead ns sulphate Dissolve the precipitate of sulphides bj dropping 
2 cc of hot 1 1 nitric acid from a plpctto around tho filter paper followed by another 
2 cc of the same catching the solution m the ongiml Erlenmejcr flask "Wash six times 
with hot distilled water "Warm the solution in the flask nnd evaporate to about 20 c c , 
then transfer to GO c c cjlindneal beaker (nonnlkali glass) washing out the flask 3 tunes 
with warm water Evaporate quietlj to about 5 cc on the hot plate then add 1 cc of 
sulphuric acid and heat until strong fumes arise Cool and add 20 cc of cold water then 
10 cc of alcohol miv well and allow to stand overnight Filter through a D cm filter 
paper washing out the beaker with a solution of C./ volumes water 32 volumes of absolute 
alcohol and 3 volumes of sulphuric atid Then wash the filter paper 3 times wath the same 
solution 
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Colonmetne detenmnatioii of the lead Dissolve any precipitate off the filter paper 
by dropping See of hot (1 2) ammonium acetate solution from a pipette around the 
filter paper, followed by another 5 e c of the same reagent, catching the solution in the 
original 50 c c beaker "Wash 6 times with hot water Cool and Nesslerize, using a standard 
solution of lead acetate of 0 0001 gm of lead mice 

The Nesslerizmg is earned out in the following manner Transfer the assaj solution 
to a 50 c c Nessler tube, add 1 c c of a 10 per cent potassium cyanide solution, 1 e c of 
ammonium hjdromde and 6 drops of freshly prepared ammomum sulphide Make up to the 
50 c c mark and mis well This assay solution must be quite colorless Add to it the 
standard lead acetate solution, stirring after each addition until the color matches that of 
the assay, when both tubes are placed in a colonmeter It is advisable to arrange the 
strength of the assay solution so that not more than 8 c c of the standard lead solution 
ivill be required for Nesslerizmg If much lead sulphate precipitate is noted after the 
addition of water and alcohol, the solution in ammonium acetate must be made up to a 
definite volume and an abquot part taken for Nesslerizmg, so that not more than See of 
standard solution wiU be used in the comparison In this case use the same proportion of 
(1 2) ammonium acetate for making up the comparison solution as is contained in the abquot 
part of the assav solution It is desirable in all cases to regard the first comparison as a 
trial and to make up another standard in which tlie required lead acetate solution is added 
before the ammomum sulphide and along with the ammomum acetate, potassium cjanide, 
ammoma and water to make up a total of 50 c e The solution is mixed well and 0 3 c c 
of ammomum sulphide added and after further mixmg compared with the assay Sbght 
additions may then be made to eitlier assay or standard in order to match them and the 
necessary corrections made 

THE CHROMATE METHOD FOR THE DZTEEMINATIOV OF LEAD 

Ashmg Before an ah sis, tissues and feces must be freed from water bj baking This 
may be done verj rapidly by heafang the material in porcelain dishes on a hot plate until 
it starts to char Transfer to the muffle furnace and ash to a dull red heat Fecal matter 
usually ashes readily, but the tissues form a residue nhich must be repeatedly extracted 
before the entire char is consumed Usuallj most material requires reashing as a certain 
quantitj of inorganic salts becomes fused and prevents complete oxidation After the first 
ashmg, the material should be cooled and extracted with dilute hydrochloric acid and hot 
water It is essential that at this stage all the ash be dissolved, for frequently lead phosphate 
IS present as an insoluble residue that might be mistaken for silica If this residue is 
insoluble m hydrochloric acid, it should be treated wath a mixture of hydrochloric acid and 
tartanc acids (which dissolves lead phosphate) nnhl the ash is quantitatively dissolved 

In analyzing urme for lead, the procedure has been to evaporate to dryness, char and 
ash the residue Since unne residues are difficult to ash, because of the large quantity of 
morgame salts present, repeated extraction and ashing is necessarj if all the salts are to be 
dissolved This makes the process burdensome The following new method in which evapora 
tion IS avoided by precipitating lead directh from the urine, has been devised 

Entrainment Ammonium hydroxide is added to urine imtil it is strongly ammomacal 
The mixture is allowed to stand from one to twentj four hours In this reaction the earthy 
phosphates are precipitated and lead phosphate is carried doivn quantitatively by entrain 
ment The gelatmous mass of phospaates settles into a compact mass from which the clear 
lead free hquor can be decanted and the remainder filtered by suction on a Buchner funnel 
The filter paper contammg the precipitate, ashes readilj in a few mmutes and the quantity of 
lead may be determmed bj the chromate method as follows 

Precipitation The stronglj acid solution should be neutralized with sodium hydroxide 
HTdroehloric acid should be added until the solution is 3ust acid to methjl orange Saturate 
the cold solution with hydrogen sulphide, if sulphides precipitate to any great extent during 
the process, thej may be filtered at once, but if no precipitate appears, the solution saturated 
with hydrogen sulphide should be allowed to stand overnight before filtration Immediately 
after filtration the precipitate should be washed as lead sulphide oxidizes rapidly when m 
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contact With nir Solution of the washed precipitate in nitric ncid, boiling to expel hydrogen 
milphule cooling nnd finallv ncutmlizni" with sodium li\droxidc, ng indicated br phenol 
phthnlcin, nro then necca«ar} After reacidificntion with acetic acid, tuo or three drops of 
a saturated solution of potassium chromate should he ndded To hasten the reaction the 
solution should bo boiled for n fenr minutes If no turbidit\ is present, tlic solution sliould 
stand overnight before filtration to allow scparntion of tho extremely small amount of load 
it mn\ contain After filtering all trace of soluble chromate should be washed from the 
filter paper 

Tilntion The chromate is dissolved in dilute hydrochloric acid, an excess of potassium 
lodido added nt once nnd the free iodine titrated with 0 00a iiomnl thiosulphate solution, 
starch being used as an indicator 

ACETONE IN BLOOD AND milNE A Method for the Detection of Acetone Wall 
hanscr A. J A M A 91 31, I93S 

Beagont (Scott Wilson) 

**Ten grams of mercuric cianlde is dissolved iii GOO cc of water Add a cooled solution 
of ISO gm of sodium hydroxide In GOO cc of water Transfer tins mixture to a heav 7 
glass jar and add 2 0 gm of silver nitrate dissolved in •iOO c c of water This must bo 
added in a fine slow stream with vigorous stirring constantly The silver dissolves completely 
giving a clear solution If it is turbid it ina\ be set aside nnd tho clear supernatant fluid 
removed bv a siphon after three or four davs This solution will keep for six months 
after which a new solution must bo made Keep m a tightly stoppered dark bottle Tlio 
stopper of the container mny conicrtienfh carry a pipette graduated id twentieths of a cubic 
centimeter A rubber bulb should not he used on the pipette 

^fethod Tho urine or hlood is placed in a suitable container Tho original container 
used in most hospitals for urine Bpocimeiis is gcnernllr employed no attempt being made to 
measure the volume One drop of Scott Wilson reagent is placed on a microscopic slide 
which 18 then inverted to form a hanging drop This is placed o\cr tho mouth of the con 
tamer, care being taken tint the rcagtnt docs not come id contact with tho neck of tho 
bottle, in order that precipitation ma\ not occur through direct contact with tho urine Any 
time of exposure may bo made but an exposure of two minutes has been established ns this 
period Ins been found to guc the best qunntilntivo results After the time period Ins 
elapsed the hanging drop is inspected for the macrosiopic appearance of a fine white clouding 
or precipitate If there is such a precipitate or clouding the test is positive for acetone 
If tho reagent remains unchanged, acetone is negative 

achylia GASTRIOA Tho Excretion of Ncxitral Bed In the Stomach Wlnkelsteln A 
and Marcus J M J A Sf A 92 No 15 123S, 1939 

Tho following modified technic is described 

Tho patients presented themselves with fasting stomachs, tho Rehfuss tube was passed 
and 40 mg of neutral red dissolved in a few cubic centimeters of sterile distilled water 
was injected intramuscularly (gluteal or deltoid) The patients were then given at once, 
250 c c of strained oatmeal gruel A sample was aspirated every fifteen minutes for two 
hours This procedure was earned out in 60 cases of achylia gastrJea All of theso patients 
kad had an Ewald and at least ono fractional test meal and often two or three with bouillon, 
alcohol or oatmeal gruel In 10 eases, histamine (Imido Roche 7V» mmims, 0 45 c c , sub 
cutaneously) was administered in addition to tho neutral red and tbo test meal Neither 
the dyo nor free hydrochloric acid appeared in tho gastric contents With roferenco to 
certain criticisms one should state that bilo stained reddish brown by tho dye can rcadih 
bo excluded by the practiced evo as a source of error A consideration of the results of this 
study shows that, irrespective of tho di««c..se present the dyestuff is not excreted for two 
hours when a true oehlorlivdna is present In tlie group are included 6 cases of pernicious 
anemia 10 of gastric carcinoma 3 of cholelitluasis 17 patients with subtotal gastrectomy 
for ulcer, and 2 proved coses of gastric syphilis It is obvious that true achyba gastrica, 
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or, better expressed, true nchlorhjdrn, occurs in a variety of conditions and that the 
failure of the neutral red to appear is linked up with the absence of the acid and is not 
determined by the disease present 

The following conclusions are advanced 

1 Neutral red is excreted into the stomach wheneier free liydi ochloric acid is secreted 

2 Neutral red is invariably excreted in the false achlorhjdrias 

3 It IS not excreted in tiue aehyba gastrica, whatever the cause of the achjlia maj be 

4 Neutral red gives as much information as histamine and is preferable to the latter 
for routine use 

5 Neutral red is helpful in the study of the normal and pathologic physiology of 
gastric secretion and in the differential diagnosis of the diseases producing false and true 
achjba gastrica 

6 The use of neutral red in every case in winch achylia gastrica is suspected is 
advocated 

GONOERHEA The Oxidase Reaction m the Laboratory Diagnosis of, Price, I N 0 

British M J , 199, February 2, 1929 

After microscopic examination of suspicious forty eight hour colonies, if the organisms 
resemble gonococci morphologically the surface of the medium is gently washed with about 
0 5 c c of 1 per cent solution of dimethyl parapheni lene diamine liydrochloride and examined 
after one, three, five, ten, fifteen, twentv, and thirty minutes for any color change in the 
colony under observation 

A positive reaction is shoivn by the appearance (in gonococcus) of a gradually deepen 
mg pink color, changed to red, then to reddish purple, and finally in tliiity minutes to yet 
black 

The same reaction is given by M catarrhalis but appears more rapidly 

GONOCOCCUS Successful Cultivation on Blood Agai Plates, Herrold, R D J Infect 

Dis 42 No 1, 79, 1928 

Formula 

10 gm peptone Witte 

7 5 to 10 gm bactoagar 

1 gm dibasic potassium phosphate 

50 gm bactobeef dehydrated 

The bactobeef is added to one liter of water and after standing overnight the juice is 
squeezed out and made up to one liter with distilled watei The reaction is adjusted to 
Ph 7 4 to 7 6 

To the melted agar at 65° C add 10 to 15 per cent of defibrinatcd sheep blood or 
whole human blood, cool to 45° C and pour as plates or slants 

In the author’s experience this medium is very successful for primary cultures 

PLAGELLA A Method of Staining Bacterial Flagella, Craigle, J Bnt J Exper Path 

9 No 2, 55, 1928 

This is essentially a modification of Zettnow’s method 

The usual precautions as to clean glassware are obligatory 

Use twenty four hour cultures on agar with plenty of water of condensation and pipette 
off the growth in the condensation water, which is at once dropped into “fixative solution ’’ 
The fixative solution consists of saline contaimng 2 per cent of formalm Formolized 
phosphate buffer solution of Pn, mav be used instead of saline Leave in fixative solution 
for one hour or, bettor, overnight, before attempting to stain These formolized suspensions 
keep for months at room temperature 

Preparation of Films In a clean tube put distilled water and add thereto the 
formolized suspension until faint opacity appears Spread gently a small loopful of this on 
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n aliJc denied ns above Drv ut 3' C tlic slide being nicUncd so that varying degrees of 
thickness of suspension are obtained Tina Iieit at 'tO to 100 C for fi\o aiiautcs or Joiigcr 
(Tins can be done couvenicntlv on the lid of a sin ill utcam stcrihrcr siicli is is used for 
stcrilmng pipettes or svringes) 

Place in JIT of distdltd w iter for fn-c minutes and wish with distilled u ittr Drj and 
heat again at 00 to 100 C uJicn prep irations ina\ be mordanted 

"Mordanting Dissolve 10 gni of tannic acnl (this must bo light and pure ’ not of 
commercial quality) in -00 cc of distilled wafer, heat to about CO C and slovvl) add 
with frequent agitation 30 c c of 5 ptr cent aqueous solution of t irtar emetic A crvstil 
of thjTnol IS ncccssarv if the mordint la to bo stored 

The shdo is flooded with mordant and heated for five to ten minutes at DO to 100 C 
TlTien doing this fhe slides sliouhi be under consfnnC observation, and wlicn an> tendenej 
to dmng of the mordant h observed at the edgts of the slides more mordant should be 
run on and guided along the drv edge with a small gliss rod Iteniovc slide and flood off 
mordant under tnp \nv drv mordant at the tdgjs of fbe slides whith is ca^ilv seen, as it 
becomes white on cooling must bt nmoved with a clean cloth Mash in distilled water 

Silvering Dissolve 1 gni silver sulphate (B D 31 brand used) in 2o0 c c of distilled 
water and store in light tight bottle 

To 20 c c of this silver sulpliate solution add mono cthvlanuno solution (33 per cent 
B D If ) until the resulting opaeitv just chars up Alore silver mn> bo added if the 
elhvlamine has been added in excess \bout 4 to o drops of cthvlamino arc required for 
20 C.C of silver solution Hood slides with silver ctlixiommc' nnsture thus prepared, and 
warm over tip of luminous flame until preparation just begins to steam Allow to continue 
steaming, but do not overheat, until the preparation turns brovvn or black according to 
degree of reduction ft is cmplnsiied that to obtain (he best preparations heating should 
not bo continued after the preparation has turned brown If a black metallic cloud appears 
in the solution, wnsli olT and replace nth fresh silver ethvlamtnc Mlion sufScvently 
reduced flood off under tip earn being «o taken as to flood the slide that no metaflic fllni 
settles on the preparation Mash in distilled water (If desired one can mount the prepara 
tion after drjing, but such preparations fade rapidlj cspcciillj if the silver has not been 
completely reduced, and it has atreadj been noted that complete reduction does not give 
optimum preparations ) 

Gold toning^ Prepare toning solution bv adding 20 drops of 1 per cent solution 
of gold chloride to 20 cc of distilled water The gold solution was made from ordinary 
photographic gold chloride Immerse slides in this weak solution of gold chloride and ex 
pose to dayliglit for tlurtj minutes or longer Mash and drv 

Wien greater density and contrast is desired the following alternative to gold 
‘*tonmg^^ may bo adopted with advantage 

Immerse slide for five nimutos or longer in a 01 per cent solution of uranium chloride 
Wash and npplj tlie following developer for one to two minutes 
PjTogalbc acid (Merck), OD per cent aqueous solution, 10 c c 
Liquor ammoniae fort , 3 to 5 drops 
Mix and use immediately 
Wash slide and dry 

Tins developer may be applied also to the gold preparation 

Mounting preparations Preparations are mounted m balsam without solvent, the 
balsam being rendered fluid by heat This method gives verj delicate permanent preparations 

OLIGODENDROQUA Method of Staining OUgodendrogUa and Microglia, Penfield W 
Am J Path 4 No 2 153, 1928 

1 Harden Ti sue in 10 per cent formalin (or formalin ammonium bromide) for an 
indefinite penod About a week in formalin gives excellent results 

2 Section Cut sections at 20 microns on the freezing microtome and receive them m 
I per cent formalin or distilled water Through the succeeding steps the sections sboald be 
handled bv a glass rod shaped like a hockey stick 



92 


*( THE JOHRNAE OF LABORATORY AND CLINICAL MEDICINE 


3 Deformalmize Place sections in disli of (listillcd nater to nhich 10 to 15 drops 
of strong ammonia liave teen added and cover so as to prcient escape of ammonia Lea\c 
in tins solution overnight to remove formalin 

4 Bromuate Transfer sections directly to Globus’ hjdrobromic acid in 5 per cent 
solution (5 cc of 40 per cent hydrobromic acid plus 95 c c distilled water) Place in 
incubator at 38° C for one hour 

5 Wash Pass through three changes of water (a, b, c) 

6 Mordant Place sections in 5 per cent solution of sodium carbonate for one hour 
(Sections may remain here five to sn. hours without ill effect ) 

7 Impregnate Pass sections wath or without washing diicct to Del Eio Hortega's 
silver carbonate, weak solution,* and leave them here three to five minutes Sometimes thej 
may be left until they begin to turn a vellovvish graj Then transfer them to the reducer 
Control the duration in silver solution by taking out a section at mtervals of one to two 
minutes and evamining under the microscope The sections should turn a smooth gray color 
in the following reducer 

8 Deduce Plunge into 1 per cent formalin and agitate 

9 Wash Distilled water 

10 Tone Leave in gold chloride (1 500) at room temperature until all jellow tint 
disappears and the sections are a smooth bluish gray 

11 Piv Hyposulphite of soda (5 per cent photographic “hjpo”) 

12 Wash Distilled water 

13 Dehydration may be done conveniently after Del Eio Hortega’s custom as follows 
Float sections on the slide and flatten out with needle AVash with two to four changes of 
95 per cent alcohol from a drop bottle Follow this with a few drops of carbol xylol creosote 
(proportion of 115) When clear, dram slide and blot immediatolj wath two thicknesses of 
fine filter paper Mount in Canada balsam 

ACIDOPHILHS MILK Preparation of, Rice, PE Am J Pub Health 9 1105, 1928 

Carefully clean a quart thermos bottle by allowing it to stand overnight full of water 
containing some washing powder or a little household ammonia, then discard it Place the 
cork, a can opener and thermometer in a pan and pour boiling water over them Wipe the 
top of a one pound can of evaporated milk free from dust and pour boiling water over it 
Open the can and pour contents into the pan that has been scalded Fill the can with boihng 
water and pour into the evaporated milk Immerse the pan in cool water and stir the 
mixture with the thermometer until the temperature comes down to about 105° F Add 
2 or 3 ounces of commercial B acidophilus culture, mix, and transfer to the thermos bottle 
(The temperature should now be between 100° and 102° F ) Cork and let stand for twenty 
four hours, or until the milk has acquired a pleasantly sour taste When this is attained, 
transfer to a clean milk bottle and place in the refrigerator 

Succeeding cultures of acidophilus are prepared by using about a teacupful (G ounces) 
of milk culture previously made to inoculate the diluted evaporated milk for the next run 
Proceeding in such a manner it will be found that acid is produced at a more rapid rate 
than when the first quart was prepared usmg the commercial broth culture as a starter 
Thirteen to seventeen hours are now quite sufficient If fermentation is allowed to proceed for 
a longer time so much acid is developed that the taste becomes unpleasantly sour 

After a little experience one may stop the action of the bacteria at any desired degree 
of sourness This is effected by merely transferring the milk to a clean glass bottle and 
placmg in the refrigerator It is perfectly safe to keep the culture at room temperature, but, 


•Silver nitrate (Merck) 10 per cent solution _ 5 c-c 

Sodium carbonate (pure) 5 per cent solution 20 cc 

Ammonium hydroxide (sufficient to dissolve the precipitate) 

Distilled water ad 75 c c 


The ammonium hjdroxide in strong: Iresh solution should he added drop bj drop until the 
precipitate is Just dissoived stirring tha solution all the while It is important not to add too 
much ammonia. A fine black sediment ma> remain behind which does not resemble the more 
voluminous precipitate of silver carbonate This fine sediment should be filtered off The solu- 
tion maj then be preserved in a dark bottle for long periods 
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ns Iins nlrrndv been niPiitJoiicd, n considcnWo jiicrensc jn nculitj nmy be ctpcctcd Tins 
js of littlo con<»cqucnco, however, if the product jg consumed iMlhm tuentj four hours On 
the otJior Jiand^ if tJio milk is kept in n refn^tmtor it should bo consumed within forty eight 
hours for the reason that Iho organisms npidlj dio out nt such low temperatures 

SPIEOCHETES Some New Spirochete Stains Gulstcln M and Dhar D E Dermat 

Wchnsclir 8G 45, 1028 

1 Fern (Chrom) sulphate tannin mcllnl \iolct stain A concentrated solution of fern 
sulphate, chrom sulphate or chrom alum 30 per cent tannin solution 1 per cent waterj 
mcthjl violet Treponema is suspinded in two or three loops of first solution and rubbed 
into It on tlie microscopic slide V few minutes later specimens nro prepared b> wiping 
tho mixture on slides Tlio arc dried and fixed bi heiting Tlien they nro soaked in 
distilled water, and tannm solution poured over them It is left for five minutes or longer, 
rinsed, and the mcth)l violet left on for tline or five minutes 

2 Carbolfuchain tannin potassium nntuiioti>l tartrate nicthvlcno blue stain Aside from 
Zichl’s solution 5 per cent tannin 10 per cent solution of potassium antimon)! tartrate and 
1 per cent watcrv solution of methvlenc blue After the smears liavc been fixed with altohol 
or by Iicat the oral spirochetes nro stained with 7ielil's solution, boiling for two to five 
minutes rinsed and treitcd with tannin sohition \ftcr second rinsing exposed to the 
potassium solution for five minutes renevved rinsing and exposed for from one to throe 
minutes to methylene blue If niethjlcnc stain is continued too long spirochetes also take the 
bluo color Treponema stain held light red, while bacteria and cocci h ivc a red body and 
blue ectoplasm 

3 Supravital stain with "N ictona dyes A loop of buccal spirochetes is rubbed on a 
slide With a drop of physiologic saline Then two or three loops of a 2 to 5 per 1 000 solution 
of Victoria blue arc added, well mixed and a cover glass is applied 

NEUEOGIiIA Staining Fibrillary Neuroglia in Formalin Fixed Material, Havldoff L M 

Am J Path 4 No 5 493, 1928 

1 Blocks of tissue 2 or 3 mm thick arc cut from tho formalin fixed brain, cord, or 
tumor, and placed in a dish filled with about 100 cc of distilled water containing 30 to 40 
drops of strong ammonia water This is kept air tight in an oven at 30 C for four days 

2 Tlio blocks are washed for twelve to twenty four hours in running water 

3 They are then fixed in Zenker s solution for twenty four hours 

4 Embed, cut, and stain 

Tho Stain 

1 Mix ethyl violet 1 0 cm T , , 

orange G 0 5 accurately rre.glica 

2 Add 100 c c distilled water and stir thoroughly 

3 Place in or on a warm oven (37 C ) for twelve to twenty four hours to precipitate 

4 Decant supernatant fiuid and wash precipitate several times vnth distilled water 

5 Place in oven to dry 

C Make a saturated solution of dried precipitate in absolute alcohol 

Tins solution if well stoppered, will keep indefinitely 

For staining use one part stock solution to throe parts of 20 per cent alcohol 



REVIEWS 


Books for Eeview should be sent to Dr Warren T Vaughan, Medical Arts Building, 

Eichmond, Va 


Diseases of the Stomach" 

T N THE production of this volume Dr Behfuss has made a great contribution to med 
icme It contains a veritable mine of valuable information for practitioner and gastro 
enterologist alike Written ivith an ease of style possible only for those ivho have attained 
mastery of their subject, it becomes a piece of medical bterature 

The volume is rather comprehensive for textbook purposes It should probably find 
its greatest value as a book of reference for practitioners and students On the other 
hand, the gastroenterologist’s library is incomplete without it 

The author is to be commended upon the way in which he presents his subject mat 
ter His approach to the mam tlieme is logical and sequenhal The work is divided into 
three parts as follows Part I contams chapters on anatomy, embrjologj, physiology, 
laboratory methods, x ray, and gastroscopy Part H deals with the diseases of the 
stomach and Part HI is for the most part taken up with a consideration of the effect of 
gastric diseases npon other important organs The work abounds in helpful illustrations, 
charts, diet lists, and regimens 


Principles of Pathology'f 

' I ' HE task conf rontmg the writer of textbooks is becoming increasmgly difficult He 
-*■ must determine, first, to which audience his effort shall be addressed, the student, the 
practitioner, or the speciabst, and, second, whether he shall endeavor to present all the 
mmutiae of the subject, or only those phases of it which may be described with certitude 

And, m the background, there is always the possibility that much of what he has 
written laboriously and after pamstakmg labor, may become obsolete through the ad 
vances made m the subject 

Power and Hala have selected the student and the practitioner as their audience 
and have written their book both for those who approach the subject for the first time or 
who desire to refresh their memories “on pomts long forgotten, or m regard to recent 
discoveries ” 

They have endeavored, therefore, to prepare a concise text in language not overburdened 
with exuberant nomenclature and understandable to the novice 

In this undertakmg they have been eminentlj successful As said in the preface 
“There is verj little that cannot be said in plain Engbsh and that is how we prefer 
to say it ” 

Very wisely, there is no attempt to make the book encj clopedic, the authors con 
centratmg rather on what is essential and important leaving the rare and unusual to 
monographs 

The book may be warmli recommended not only to the stndent and practitioner but 
to all who desire a succmet presentation of the basic prmciples of pathology sometimes 
overlooked when “the forest cannot be seen for the trees ’’ 

•Diagnosis and Treatment of Diseases of the Stomach with an Introduction to Practical 
Gastro-Dnterologj Bj Martin E Rehfuss M.D Assistant Professor of Medicine in Jefferson 
Medical College Reprinted one month after publication Octavo of 1236 pages with 519 Il- 
lustrations some In colors Cloth W B Saunders Company Philadelphia Pa. 

fPrlnclples of Pathology for Practitioners and Students By H d Arcy Power Professor 
of Pathology College of Physicians and Surgeons San Francisco and William W Hala As- 
sistant Professor of Pathology Long Island College Hospital Brooklyn Cloth 787 pages 298 
Illustrations 12 In color 


KOTE In so far as practicable the book review section will present to the reader (a) 
mteresting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) descnphon of the contents so that the reader may judge as to his personal need for 

tha .jjjg scientific information printed m these pages wiU make the reading 

thereof desirable per se and will thereby justify the space allotted thereto 
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EDITORIALS 


The Bactenolog7 of Gemtonrmary Tract Infections 

I^ONSPECIFIC infections of the genitourinary tract in the vast majority 
’ of cases are usually legarded as due to B coli jf pus cells and gram 
negative bBcilli of conformable morphology are found in the virine It is sel 
dom that extensn e baeteriologic studies are carried out in confirmation of the 
diagnosis and still less frequent are reports of studies of the bacterial flora of 
the gcnitoimnary tract, although the presence of adv entilious bacteria is often 
a complicating factor in the determination of the etiology of a pyelitis, for 
example 

Eeoent studies along this line, therefore, arc of some interest and possess, 
perhaps, some eiinieal application narranting a survey of the data so far 
obtained 

A study of two hundred cultures of gram negative bacilli isolated from 
two hundred cases of genitourinary infection has recently been presented by 

95 
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Hill, Seidman, Stadmchenko, and Ellis^^ representing an endeavor to deter- 
mine the haeteiiologic characteristics of the organisms and their possible 
clinical con elation 

The study is complicated not only by the constant presence of adventi- 
tious organisms but also by the multiplicity of bacteria somewhat loosely clas- 
sified as belonging to the colon group 

To avoid the former difficulty, before the collection of the specimen, these 
workers first cleansed the uiinary meatus with alcohol and the anterior ure- 
thra by an injection of 1 500 meroxyl 

The second factor necessitated an extensive and varied hacteriologic 
study, the results of which form the subject of the report 

These woikers are convinced, first of all, that “there must he a careful 
correlation of thorough examinations of direct smears ivith eultuial results if 
accurate haeteiiologic findmgs are to be obtained ” 

Barely, in cases undei going intensive treatment, organisms may he absent 
in the smeai and recovered by culture but, in general, “an organism which 
develops scantily on culture, usually only after forty-eight hours of incuba- 
tion, and which has not been seen in the direct smear, can be discarded as a 
urethral contamination ” 

The cultures studied in this series aie divided for convenience into four 
groups 

I One hundred Escherichia cultures, fermenting lactose with acid and 
gas, not producing acetyl-methyl-carbinol, but methyl-red positive 

n Seventy-nine Aerobacter cultures, feimenting lactose with acid and 
gas, producing acetyl-methyl-caibinol, but methyl-red negative 

III Five Proteus cultures 

IV Sixteen miscellaneous cultures 

Attention is called to the differential value of citrate media which the 
Aeiobacter forms utilize promptly and the Escherichia belatedly, scantily, or 
not at all 

The most significant facts derived from the correlation of bacterial groups 
with the different types of clinical infections encountered are thus sum- 
marized 

1 Seventy-fiA^e per cent of the blood stieam invasions ivere due to organ- 
isms of Group II (Aerobacter) in the 12 cases in which the same oiganism was 
recoveied from the blood and urine the incidence of Group I (Escherichia) 
being only 1, or 8 3 per cent This high proportion of Aerobacter cultures in 
such blood stream infections parallels the high mcidenee of this group of 
cultures in genitourinary infections as compared ivith organisms piesent in 
the intestinal flora 

This observation suggesting a differentiation of the colon group in blood 
stream invasions is, apparently, neiv and suggests the necessity of further 
studies along this line 

2 In 25 cases of hthiasis, Group II (Aerobactei ) organisms ivere encoun- 
tered in 48 pel cent, and pioteus in 12 per cent, the remainder (40 per cent) 
bemg Group I (Escherichia) 
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3 In three eases of abscess foniintion, two (]t\ eloped blood stream iins 
sions 

In a fiirtJiei sti/d\ StadmUienKo repmfs upon thirty strains of gimi 
positne COCCI isolated from genitourinary infections, the most prcynlcnt tjpc 
of infection being prostatitis, although there was no con elation betucen the 
type of infection and tiic oignmsms isolated 

In fifty cases bactenologicalh studied Gondolf and Stringer^ found that 
oyer half the cases proyed to be organisms other than the Escherichia group 
The results thus summarised cast graye doubt upon the cffieienej of the 
stocIcB coh yaccnics not infrequently resorted to in the treatment of this tjpe 
of infection 

Finally, Sciiddci and Belding* report upon the characteristics of a group 
of higher bacteria from the gcmtouriiiar} tract belonging apparently, among 
y\lmt used to be classified as eladothrix or strcptotlint, y^hleh nia> be mistnl cii 
for streptococci, and y\hich haye, perhaps some i elation to chronic infections 
in the iinnarj tract 

It yroidd appeal that this subject is worthj of evtensne and, of necessity 
prolonged studj 
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What Is an Internist? 

*^1111 term, Internal Aledicine has come yiithin iceent jeirs into almost 
universal usage And jet feyy teiuis appear to bo more difficult to define 
A medical organization of national pioraincncc has m the past had as a part 
of its program the education of the lay public m the significance of this term 
The director} of The Ameucan Medical Association classifies internist or 
internal medicine as a separate and distinct specnltj And jet hoyv raanj 
can formulate a concise definition of the teim 

The present yvriter haying made the attempt and failed, undertook to 
obtain a senes of definitions or cxpicssions of opinion from a &roup of pre 
eminent so called internists throughout the eountij Questionnaires were also 
sent to a fen men in specialties other tlian latern'il mtdicine The results are 
sufficiently interesting to beai analysis 

Those replying may be classified ronghlj into thiee groups first, men 
y\hose pnmarj interest is the teaching of medicine in our leading medical 
schools, second, those primaiilj mteitsted in the practice of internal medi 
cine The yien point of this second group might be expected to differ slightlj 
from the first inasmuch as members of the second haye, theoreticnllj at least, 
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had more contact ivith boiderline cases, diseases that might be treated in any 
one of seveial specialties such as dermatology, neurology, and pediatrics The 
third classification includes men practicing these othei specialties who might 
be expected to voice the ciiticism that the internist trespasses upon then field 
of work 

Twenty-three definitions oi descriptions aie at hand As might have been 
anticipated, the classifications of the replies bear no relationship to the three 
groups mentioned above Nearly all agree on the great difficulty of defining 
an internist or internal medicine and manj'^ prefer to submit a description 
rather than a definition 

GROUP I 

Three otfeied interpretations based on the literal significance of the term, 
relating it to diseases of the internal organs They are as follows 

1 “Until I reeeivecl jour letter I bad never tried to define internist or internal med 
icine Had anyone asked me casually what was meant by these words I should have given 
him at once a definition Now when I try to put it in writing I find the thing is not as 
easy as I thought Howeior, I should like to submit the following 

“An internist concerns himself with the diagnosis and treatment of diseases having 
their seat in internal structures and tissues of the body He excludes from his field the 
diseases peculiar to the organs of special sense, the diseases of infancy, and those methods 
of treatment that belong to the category of surgical operations 

“Internal medicine is a branch of medicine that concerns itself with the diagnosis 
of diseases of the internal organs and tissues of the body, and with their treatment m so 
far as such treatment does not involve the use of surgical procedures and methods that 
belong to the well defined specialties of medicine “ 

2 “I notice that the norland’s American Hlnstrated Dictionary defines an internist 
as a physician who treats diseases of the internal organs This, I think, is not a very 
good definition unless one qualifies it by saying exclusive of the organs of generation 
If this qualification is not made then the internist becomes an obstetrician and gynecologist 
It may be added that such a definition is not sufiBciently inclusive because an internist 
also treats peripheral neuritis, vascular diseases of the limbs, etc , which are certainly not 
mternal organs The reason why it is so difiSeult to write a concise definition is that the 
work of an internist is not limited by anatomical or physiologic considerations but by 
custom I doubt whether any defimtion of an internist can be formulated briefly Of 
course one might go further and say that an intermst should not treat psycliiatnc or 
neurologic conditions The more I think of it, it is impossible to draw any hard and fast 
line as to yust what an intermst should cover ” 

3 “I have delayed answering your letter about a definition of the expression, ‘internal 
medicine’ and ‘intermst,’ because I have found this so hard to do How would this do? 

“Internal medicine is concerned wath every thmg which influences the general health 
or nervous stabibty of the patient It is particularly concerned with disorders of the 
organs embraced m the thorax and the abdominal cavity ’’ 

It IS impossible in the above group as well as in those that will foUow to 
limit anv one leply to a single group, for many of them include features of 
two 01 more of these classifications 

GROUP n 

The next group loughlji compiises those who, instead of definmg internal 
medicine and an internist, desci ihe them, chieflj in terms of the limitations of 
the field with respect to the other specialties 
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4 nicdjcjno n hrujch of the yraaico of mcdicmc that has to do with 

the dnpiiosis of nicihcnl nnd sur^jcal diHOiacs mul with tho treatment of medical disease*? 
which arc not cntircU oitlim the jienpe of tlu more hiRhU qpeuihrcd hnnehes of mcdicmc 
auch ns dernntolop) nnd pcdnlrus * 

5 Rhouhl ilellnc nn intirniHl aa one who conceriis himself with the dnguoais and 
tho nonsargicnl treatment of diseases inTohni}, mu orgmi or tuauc in the adolescent or 
flduU humnn bodj except llio shin the nose and throat ind tl>o special senses 

“Internal medicine is concerned with the same subjects Obstetrics is excluded be 
cause cliildblrth is not n disease The toxic diseased conditions nssotiatcd with it however 
(eclampsia anemia, voimtint,) are within internal medicine 

C ‘I think it IS ^cr^ hard to define internal incdicjne or an internist Either can 
bo described belter than defined I haxe alwaas Inokid on internal medicine as being that 
part of inodicmc which was lift o\cr after operative sqrgen obstetrics and the specialties 
which require technical procedures in diagnosis or treitment haic been taken aivar This 
IS certainl) not a definition and probaWj a poor description 

7 ^'Internal jnrdicinc is medicine minus Aiirgen and the spccMllies 

**An internist is one wlio devotes himself intensueh to internal medicine and thus 
becomes a specialist in internal medicine * 

8 nn mtcriust I mean n man who practices internal nicdicmo as distinguished 
from the ranous apccialties wlilch he should of course leave severe!’! alone 

*'Tlic two fields on winch he could eneroieh to some extent would be pediatries find 
neurology As nn internist I feel at perfect libcrti to take rare of children over two 
years of age either at ms ofhcc or at their homes I do tlrnik tlmt infants are out of 
our field Isciirolog) has always been closclv allied fn internal medicine and is included in 
all tho textbooks on tho aubjcct Mv rule here would bo to call on a neurologist wlicn I 
was up a tree 

“Tho aarious subdiMsioiis of internal medicine arc now becoming specialties but that 
does not preclude their being Jmndloil b^ tho internist I refer of course to cardiology 
gastroenterology metabolism tuberculosa SNplulis find the diseases of allcrg) I use 
specialists on these subjects for convenience In other words if I am perplexed over a 
case I refer it to one of them for diagnosin and poaaiOh treatment As long as I feel 
equal to tho situation I keep the patient under m\ own care 

do not believe a real internist should ever touch a scalpel nor do I believe that 
ho should handle conditions in the noxc or throat or genitourinary tract 

“Some of the skin dneascs arc bo dependent on internal modicme that they could 
better bo handled by the internist than b> the dermatologist I refer particularly to the 
allergic conditions * 

One correspondent whose definition appears under Group TV offered the 
following remarks relatiac to this method of defining internal medicine by 
describing its limitations 

0 “It BCems to roo that tho bo called medical specialties inclusive of neurology 
gastroenterology cardiology hematology pediatries and genitourinary medicine (aside from 
surgical therapy) all belong in internal mcdicmc 

^Obstetrics IS of course eiclodcd from internal medicine 

“The suggestion that internal medicm© ig distinguished from tlie various specialties 
and that tho internist should leave the specialties severely alone could not in my opinion 
be adopted, for if it were tho internist would have nothing to do since practically every 
part of internal racdicino js included m one or another specialty 

* Instruments of precision aro used by intemists as well as by all speciahata in 
medicine and m surgery for diagnostic purposes The ophthalmoscope for example is a 
necessary instrument in the work of tho internist 

^'Moreover, laboratory methods must bo applied by all ciodical practitioners int 
surgeons, and apecialiats 
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**The internist must also be able to make diagnoses in diseases that require surgical 
treatment, for example, appendicitis, cboleejstitis, Banti’s disease, nephrolithiasis, brain 
tumor, etc ” 

GROUP III 

Roughly the replies in this group express the opinion that internal medi- 
cine cannot be closely defined as a specialty but includes a very broad terri- 
torjr, taking in portions of many of the specialties and yet at the same time 
bemg distinct from the field covered b3r the so-called general piactitioner 
There is no attempt at iigid delineation of the internist’s field of activities 

10 "I think that Dr Osier was one of the first in this countrj, possibly the first, 
to employ the term, internal medicine I quote from the first paragraph of his essaj on 
Internal Medicine as a Vocation, published in the volume entitled Aequannnitas He 
sajs 

“ ‘I wish there were another term to designate the wide field of medical practice which 
remains after the separation of surgery, midwifery, and gynecolog) Not itself a specialty 
(though it embraces at least half a dozen), its cultivators cannot be called specialists, but 
bear without reproach the good old name phjsieian, m contradistmction to general prac 
titioners, surgeons, obstetricians, and g} necologists ’ 

“The term originated in Germdn3 where it is used sjmonjmously with clinical med 
icine I liave alwajs employed the term in the sense in which it was used bj Dr Osier ” 

11 “I certainlj do not differ from you in finding it difScult to define an intermst 
Of course he is one who is concerned only with nonsurgical diseases, and it has been my 
understanding that the term has been derived from the fact that most of the diseases which 
come to the hands of the internist are of the internal viscera, and to employ these of 
broader significance, usually sjstemic in character I should say that the term expressed 
exactly the opposite of the term general surgeon ” 

12 “According to my understanding tntenitst is nearly synonymous with phystouin 
General practitioner is more inclusive, for he, like the country doctor, will usually under 
take to do at least minor surgery As a matter of fact the old term physician seems to me 
to have espeeialh connoted doctors whose chief employment was the treatment of disease 
by anj methods, including those of minor surgery, he was a ‘general practitioner ’ 

“The term internist seems to have come into vogue since the development of laboratory 
medicine as a distmct specialtj 

“Laboratory methods have tended to exalt diagnosis and to more or less segregate 
it as a specialty based on exact explorations 

“A new branch of medical science and art is represented in the technic, and its 
interpretative judgment, developed in the clinical laboratory 

“Physicians trained to appreciate this new source of information naturally turn to 
it constantly, not only for suggestive and confirmatory diagnosis but for crucial evidence 
of the effects of treatment 

“With this increase of exactness in the appreciation of pathologic complexes the 
physician has naturally more and more eschewed the use of things and methods with which 
he is not intimatelv conversant He seeks to be a specialist in any task he undertakes, 
he therefore lops off surgery from his practice in toto He eonfines himself to that sys 
tematization of phenomenon which we know as diagnosis, and he selects therefrom for 
espenmental study (treatment), such complexes as have for him particular interest 

“He IS, I take it, an internist Woe is you! Boil this down to a sentence ” 

13 “It has always seemed to me tliat internal medicine was a very incorrect way of 
designatmg that branch of medicine which includes everything not surgical So, too, the 
designation of the man practicing nonsurgical medicine as an intermst 

“The more one thinks of the tiqie of work the nonsurgical practicing physician does 
in his daily routine, the more difficult becomes a concrete, concise definition thereof 
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'^TJie nonsurpicnl nun in tlicir dngnostic work, if tlic\ arc up to the minute in 
the progress of their profession, are enllcd upon to do and trr to accomplish diagnosis in 
nenrh the entire field of medicine e\cn ln^ndlllg the ophtlnlmologic nrei iNcierthcless 
in their clinical work or in the field of tlicripcufics thc^ studiousU avoid all of those 
disorders which call for (ho applintion of surgical methods 

14 “The question cmhodied in aour letter is ceriainl> a facer After giung the 
question duo considerntion, hero goes definition 

“Internal medicine concerns itself with the cluneal pathology of (he so called gen 
cni diseases but should include n thorough grounding in the spccnlties 

“An internist is one who concerns himself with tho diagnosis and treatment of gen 
cral medical conditions but to profess such he should be thoroiighl\ grounded in all the 
special fields of medicine ** 

n “"Ma ideas regarding specialism m medicine arc quite old fashioned I bclie\o 
that orerj medical man should lia\c a thorough general medical education and that lie 
should practice general medicine for somo time lioforc he \cnturc8 upon a spccinlt) This 
I boliCTC to be ns important in the case of internists ns in tho case of a neurologist or 
ps) chiatnst 

“I cannot give vou an accurate dcfiiiilion of an internist but he is or should represent 
m his activities general medicine lie aliould he a man who is familiar not on!} with visceral 
diseases and tho general afTections to which the organism is subject, but also should ha\o a 
reasonable knowledge of diseases of the c\e oar, skin and of (lie brain and spinal cord 
besides an acquaintance with the problems of psjchintr\ While he cannot of course be 
a 'universal specialist * tliesc qualities which I ha'o mentioned are in m\ judgment eminently' 
desirable ** 

10 “Though internal medicine is cxtcnsucU used, it is interesting that so far as 1 
know no chair m anj- medical school in the United States carries the defining adjective 
'intomal* but instead 'medicine is used with in some of the old medical schools the 
use of tlic term 'plnsic instead of 'medicine I haic an idea that we would have 
done best if wo had held to tins tcrminologi and used medicine rather than internal 
medicine “ 

CItOUP I\ 

In this group the idea is emphasized that an inteniist bj Mrtuo of special 
training and experience has de\ctoped a broader perspective and is tlierefore 
capable of clearer insight than his fcllon practitioner The first two contri 
butions in this group are perhaps two of the most successful attempts at a 
brief, concise definition More exception could be found for the first than for 
the second Here as elsewliere throughout these classifications definitions 
which are included in other groups might be included in part at least within 
this group 

17 “Internal mcdicmc is the art and science of correctly interpreting tlie individual’s 
maladjustment to environment 

“An internist is a plijsician who, through skill in these arts and sciences, is able to 
understand tlio individual and correct tho maladjustment ^ 

18 “A phjsician skilled in diagnostic methods possessing a comprehensive under 
standing of the etiologv and pathology of disease with a knowledge of psychology 
pharmacology, immunology and pathologic pliysiologv adequate to enable him to prescribe a 
rational therapy “ 

19 “My inference is that the internist must base his practice on a primary, in 
timato knowledge of pathology on an accurate and extensive scliooling in all the methods 
of diagnosis, and must Ijo schooled in all therapeutic measurements except those involving 
surgery “ 

20 “In tho clinics of Germany and Austria the professor of medicine as distinguished 
from surgerv, has headed the department knowoi os 'Innorc Medicm The patients oc 
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cupyiDg Ills ivards Here believed to have ‘innere krankheiten ’ or internal diseases re 
quinng studj of the function or disability of internal organs I bebeie the term ‘innere 
medicin’ originated in the application of more refined methods of diagnosis before treat 
ment, that is, the methods were carried further than was possible in other departments 
of the hospital or bj the so called general practitioner of medicine who covered the whole 
ground, more or less, outside the hospital The term internal medicine was the translation 
of Innere Medicin and as such has come into general use b^ physicians It is interesting 
to note that the Standard Dictionary does not define internal medicine or internist Dor 
land’s American Medical Dictionary defines an internist as 'a physician who treats diseases 
of the internal organs’ and mternal medicme as ‘that department which deals with dis 
eases that cannot be treated surgically , medicine as distinguished from surgery ’ 

“An internist, as I understand the term, is one who has had special training in 

the refinements of diagnosis, and whose judgment has been founded upon extended! ex 
perience in general diseases not requiring surgical relief I acknowledge that the term 

internal medicine is difficult to define in a few words, and that it is confusing to many 

Americans The field which it covers is fairly well understood on the European Continent 
I have no suggestions as to better terminology ’’ 

GROUP V 

In this last gioup a new factor appeals This is the conception of the 
internist as an integratoi of all the facts discoveied or discoverable in an 
individual case not only bj" himself but also with the help of any specialists, 
and the diieptor of then piopei application Tins is the concept that is put 
to practical application in the piopei vorking of gioup medicine 

21 “I share witli you the difficulty of finding a satisfactory defimtion of an internist 
Of course the term ivas introduced to distinguish tlie woiker in internal medicine from the 
worker in so called external medicme The former included the study of the body outside 
of the provinces that belonged to surgery whereas the latter included surgery, the surgical 
specialties and perhaps dermatology 

“Of course such a definition no longer holds, for the internist has adopted the biologic 
view of the organism that views each patient as a phenotype or reabzed person that has 
resulted from a succession of interactions of ennronmont with the genotype As a result 
of this biologic conception of the organism as a whole the internist has become the leader 
in general diagnostic studies in which complete analyses of all the systems of the body 
are made, after wluch the findings are synthesized into a multidimensional diagnosis with 
the various indications for therapy that this study reveals As a rule internists, therefore, 
make much more careful and much more comprehensiy e studies of the organism and all 
its parts than do surgeons or the surgical specialists or even the so called specialists in 
medical domauis (gastroenterology, cardiology, neurology, etc ) 

“It seems to me that this recent development is a movement in the right direction 
and that probably all patients should be subjected to a general diagnostic study, for often 
the domam in which their complaints seem to be centered is not the domain m which the 
mam trouble exists There is no reason, of course, why a surgeon or a speciahst should 
not conduct such general diagnostic surveys and make such multidimensional diagnoses if 
his trainmg and experience fit him for it, but on the whole mternists are, as a rule, better 
fitted by training and experience for the conduct of such general diagnostic surveys wath 
subsequent mtegration ’’ 

22 “There should not be am such thmg as ‘mternal medicine’ because I think it 
IS impossible to define However, after laboriously considering the matter, I submit the 
foUowmg, unsatisfacton as it is 

“Internal medicine — the branch of medical practice characterized in distinctive measure 
by its aim at definitive treatment, advised by the practitioner in this branch, to be earned 
out by hunself or others more specially expert, accordmg to the patient’s need, as re 
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veiled by n rolitivoh comprijionsno <lingnosi<i imde bv tlio pnctitioncr jn this branch, 
as a result ot bis eorrclition of bis mresfigifions, Aupplomcnfcd br fhoic of niij spocuilly 
qualified consultants ^^ho ina\ have bem selected bj hmi 

23 ^*An internist is a plnsicun who limits bis ivork to diagnosis and consultation 
Filbng as be docs, n place which overlaps c\cr\ other department of medicine, lie corrcLatcs 
thi work of other nien and enn f>it tn on ill procedures which are not fechnicallr 

surgical He Is c sentially n helper and can treat on request 

MMion he treats eases whieh come to Inm of thnr oii/i loldion he is merely a prac 
titioncr of medicine, nith such deletions of patients as he indnidually debars " 

2.1 ^‘Concorninp tho ilorimtion ot internal tnodieinc and of an internist, I would 
sav that you have nsked a good one I Mould find it diCicult or impossible to express it 
in a few words An internist in m' inind is n plnsici in who concerns himself Mith the 
diagnosis progno is, nnd trcatrmnt of nil ndnlts no matter uhat the complaint I make 
that distinction in order to peniut a sulxluision of pediatrics The treatment of some of 
llicse conditions that lie Mill diagnose will netcssanh be delegated to other apccialU trained 
phisicinns Jlanng found out that the p itient has a brain tumor, he is naturally sent to 
a competent neurologic surgeon II iviiig diagnosed the abdominal tumor as due to preg 
nancy that patient goes to an obstetrician Haiing found tliat the itch that troubles 
tho patient is duo to pit>ria is rosea he probiblj will be sent to a dermatologist But 
if it Is due to Hodgkin s disease be Mill prohibit look after it himself Mitli tlic aid of 
tho roentgenologist, etc Ho mas therefore (rtat i rcmaimiig group of patients that he 
feels competent to care for and cicn here he mas again dthgate part of them to special 
internists because of particular qualifications that tlie\ ma\ have * 

From a rcMe\\ of tlio prcc^'dinff t^pressions of opinion on the significince 
of the terms Intel nist nitd Internal Alcdicinc the difficulties of concise defini 
tion become ohMous Indeed, nie inclined to agree with tlioso correspond 
entsMho feel that it is impossible to define intorml medicine because it blends 
in to so man^ of the spccinltics 

After rcMcTMiig the abo\c difinitions contributed h\ lending thinkers 
throughout the country one noiild hn\c considonblc temerity in proposing a 
substitute definition Internal medicine is in the hst nnahsis a misnomer 
and therefore aiij attempt to define it must be to some extent patch work 
The field of internal medicine does not deal cxclusnelj Mith diseases of the 
internal organs although to he sure this maj he said to be its major interest 
Furthermore, other specialties such ns urology, gj’necolog> proctology, 
roentgenology also deal with diseases of the internal organs 

There can be no specific dcfiiiitiyc limitation mth regard to the other 
specialties and it is readily understandable Iiow different definers will dis 
agree as to yyhat of the medicnl specialties maj be encroached upon One 
will include neurologj as a subdiiisiou of internal medicine and another will 
exclude it The limitations of internal medicine yarj in the different dis 
eases and eyeii uitli indiaidunl cases Intis uhen due to local infection 
should properly be treated bj the oplithalmologist but when it is syphilitic 
in origin its treatment falls witlnn the domain of internal medicine Peptic 
ulcer and cholangeitis me not necessarily alunys surgical One case will be 
treated medically, another surgically, eaen by the same physician The in 
termst may refer one case of dermatitis to a dermatologist while he may 
prefer to treat his own case of arsenical dermatitis and his own allergic 
dermatitis The treatment of diabetes in children does not differ from that 
ef adults 
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It becomes apparent tlieiefore that internal medicine cannot be defined 
or desciibed pieeisely in teims of the extent and limitations of its domain 

By tacit consent it ironld appear that the term internist implies an in- 
dmdnal with an nnnsnally bioad peispective, certainly bioader than that of 
the more highly specialized pi actitioners, and possibly a keener insight mto 
the problems of the patient, considered m terms of his entire economy as a 
unit, and its relationship to his ennronment The internist views the pa- 
tient as a whole and modifies his treatment for a specific ailment in accord- 
ance with his understanding of his patient as an economic entity 

As a consequence the terms mtegiator, conelator, advisor, consultant 
and diieetoi may pioperly be applied to some of the functions of the in- 
ternist On him falls the bin den for deeidmg for or against therapy in other 
special fields such as surgery, the decision being reached by virtue of intimate 
knowledge of aU the factors which might have a possible beaiiug on tbe 
results of such treatment Among such factors aie the presence of cardio- 
vascular or lenal pathology, tuberculosis, diabetes, mental instability and in- 
deed, not infreqnentlj' tbe patient’s domestic pioblems and even his financial 
status 

In the field of diagnosis the internist must be a man of nude vision and 
must keep himself as free as possible from pet theories and liobbies In the 
field of theiapy he must retain for himself considerable latitude as to what 
he shall elect to treat himself A patient with arthiitis is leferred to an 
internist for study and whatevei treatment maj he necessary During the 
course of search for focal infection a ci owned tooth is observed, infected 
tonsils are recognized and pus is obtamed from the prostate by massage In 
this one case, the intermst at once proves himself inconsistent He sends his 
patient to the dental radiologist foi x-ray of the tooth and to an exodontist 
for tooth extraction He refeis him to an otolaryngologist for tonsillectomy 
By the lules of the game he should refer him once more to a urologist for 
prostatic masssage and bladder inigatiou But he considers himself entirely 
competent to perform this theiapeutic pxocednre and pioceeds to do so If 
the patient be a woman witb an endoeervicitis, he may send her to a gyne- 
cologist, 01, if proficient, be may himself cauterize the cervix thus clearing 
up this focus of infection Piovided he is competent m the fields of therapy 
which he may undertake, the internist reserves foi himself considerable 
latitude 

It IS true that internal medicine overlaps nearly all of the specialties 
This IS an argument in favor of sajmg that internal medicine is not m itself 
a specialty It is equally tine that many of the specialties oieilap, not 
only internal medicine, hut likewise other specialties The diseases aie 
numerous m which a patient will uander from one specialist to another, 
finally finding the one who can give most relief And with the same disease 
it is not always the same type of specialist who accomplishes best results m 
e%ery case Syphilis is treated by the dermatologist and by the mtemist 
The toxemias of pregnancy are treated by the obstetrician and by the in- 
ternist Arthritis comes within the domain both of internal medicine and of 
orthopedics iMalignanej is treated bj the surgeon It is also treated by the 
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roentgenologist The sninc is tiuc of fibroid tumors Examples might be 
multiplied 

One ■\er\ competent pediatrist always insisted tlmt he was not a specialist 
but uas a general practitioner among children 

Tiic anteroom of Sir Jonathan Hutchinson, one of the leading surgeons 
of his time, iias filled at all times not onK with surgical cases but >\ith skin 
conditions, indniduals uith cardioaascular diseases, and in short the entire 
gamut of the medical diseases Sir Jonathan, once questioned humorouslj as to 
Jus definition of siirgcr\, ^Mth a twinlle m liis e\e slapped his hand upon 
the table saiing, Suitors is ana thing that comes to Sir Jonathan Hutchin 
son Possibh the aaerage internist feels much the same \\ii\ about internal 
mcclicme It has been said that an internist is just a glorified general prac 
titioner Here is food for thought 

The \oung plnsicians receuth graduated from our leading medical 
schools, after completing their terms of inlernsliip, unless thej ha^e under 
taken some one of the othci specialties, designate themsehes as internists 
Indeed, the ideal to be aimed at in medical education is to gi\c each student 
such thorough undergraduate and postgraduate instruction that everj prac 
titioner v ill be in essence an internist This brings us back to the concept 
expressed in se\cral of our contributions, that the good term phjsician is more 
ippropnnte and more dcscripti\c than the term internist 

Internist and Internal jModicinc arc misnomers Arc there no better, more 


appropriate designations ^Ullch Dia> be used? 

Phjsician has been suggested There is anotlicr terra which has gamed 
great popularity uitli the laity, but yvluch is not in such good giace yyith the 
medical profession This is the term Diagnostician In its more common 
implication, it is a designation not to be desired The ayerage layman thinks 
of a diagnostician as an individual who can giye j ou a name foi j our malady, 
ticketing 5 ou, labeling jou but yvho is little interested in therapj This lay 
understanding of the term has come about as a result the use of the so called 
diagnostician as a consultant After the consultation the attending physician 
rather than the consultant proceeds yiith treatment 

Eyen nithin the piofession this undeistnnding of the terra has been 
rather widelj accepted Dorlnnd’s Dictionary uhich derives the word diag 
nosis from tyvo Greek yvords meaning *'to luiow apart,” defines diagnosis as 
the art of distinguishing one disease from anothei In this sense diagnosis 
would be but the classification of diseases 


But if we will go back to tlie original Galenic interpretation of the term 
we iMll find that it assumes decidedl, deeper significance Tine dm does 
mean “apart” but it has other translations It ma, be translated as throug 
or “throughout” and indeed is so translated m connection with other words in 
Borland’s Dictionary In this sense diagnosis would mean to know though 
or throughout or thoroughly, to understand thoroughly When Galen said that 
it took him long to diagnose the pulse, that it does not merely rise and fall hn 
expands and contracts he meant that it took him a long time to thoroughly 


imderstand the pulse 
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In this deeper sense Diagnosis and Diagnostician should find better favor 
A diagnostician -would be one with a thorough understanding of the patient's 
malady This understanding would apply not onlj' to classification but also to 
treatment One cannot thorough^ underatand a malady unless at the same 
time one Icnows the best remedies to apply and how to apply them 

The Avriter is not suggesting that the term Diagnostician be substituted for 
that of Internist, although aside from its recognized shortcomings it appears to 
be a more appropriate term 

But his understanding of the term diagnosis impels him to venture yet 
another definition of an internist The following defimtion is not submitted 
as a composite of the twenty odd definitions recorded above nor as a substi- 
tute but merely as yet one moie concept which it is hoped may stir up pro- 
ductive discussion on the subject No claim for entire originality can be 
made since the same idea is expressed m several of the defimtions which 
have been contributed above 

The points submitted in favoi of this definition are (1) that it avoids 
some of the apparentty weak points in ceitain of the definitions, such as re- 
lationship to internal organs, and the attempt to define the bmitations of 
mternal medicme in teims of the specialties, (2) that it includes the concept 
of an internist as being first of all a physician, (3) and the idea of correla- 
tion , and (4) that it is i datively brief and concise True, it deals in gener- 
alities, but by now we must agree that the word is only susceptible to defini- 
tion in geneial terms 

25 “An mteriust is a plijsician who through adequate training and experience has 
reached that stage in the art and science of medical practice, at nhich he possesses as 
thorough an understanding as possible of the nature of the maladies from -nhich his patients 
are suffering, and is competent to prescribe appropriate treatment, or to advise the proper 
form of additional study or treatment, to be administered by anotlier practitioner in some 
specialized field of medicine ’ ’ 
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News and Notes 

TTe read in 5ci«io« timt Dr John A Kolmcr professor of palliolog 7 and bacteriology 
IB the graduate scliool of mcdiciao of llio Univcrsilj of Pennsylvania, was recently nivardod 
the Mendel mednl by Villa Nova Collogo for Ins work in immunology This is tho first 
award of tho medal, winch was established to commemorate the work of Gregor Mendel 

Dr Benjamin S Klino of Cleveland will otBcmlly reprc ent tho American Society 
of Clmical Pathologists at the dedication of the new building of tho Institute of Pathology 
of tho IVcstem Beservo University of Cleveland, Ohio 

The Committee appointed to look after local arrangements for the 1D30 Convention of 
tho American Soeiety of Clmical Pathologists m Detroit, Michigan, are ns foUows Dr 
Frank W Hartman, Chainnnn, Dr Arllmr t Amolsch Dr O A Bnnes Dr H E Coi», 
Dr 0 M Qruzhit, Dr Walter E King, Dr Clarence I Owen Dr K G Owen and Dr C 
M Stafford, nil of Detroit 

Dr D Schnylor Pulford, Woodland Clmic Woodland, Cabfornia has been appointed 
by our President, Dr J H Black, to serve on the Program Committee m the place of Dr 
Win G Exton, Newark, N J 


A Coloronist s Conception of a Technician 


Tho morning moil brings a letter from a 
as a ^^Microscopist, Technologist, and Scientist 


gentlemen whose stationery proclaims him 
»» Ho asks for assistance in hunting a 


job And him with a microscopol ^ xd i * 

The Office of the Society is m receipt of numerous invitation from cities ^ngliout 
the eonntiy who are nnmous to have our Convention m their midst From one of these a 
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letter is addressed to the Ameriean Society of GBIhllNAL Pathologists Comment We 
wonder whether this is an attribute of the profession or refers to the practice of forensic 
medicine 


Letter From S C Dyke, D M , Wolverhampton & Staffordshire Hospital, Secretary of 

British Pathologists’ Association 


Wolverhampton, 2/9/29 

Dear Dr Corper 

Thank you for tout letter of August 8th I take it as a great honor both to myself 
and to the British Pathologists’ Association that your Society has seen fit to elect me a 
Corresponding Member Will von be so good as to convey to your Society the thanks of 
my Association? 

I wiU see that copies of all transactions of my Association are forwarded to you and 
that you are kept posted as to any change in the secretaryship 

I shall take the first opportunity of brmgmg your letter before the general body of 
my Association 
I am 

Yours very smcerely, 

(Signed) S C Dyke 
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CLINICAL AND EXPERIMENTAL 


STUDIES ON Als OKOAMSV ISOLAIED niOM MALIGNANT TUMORS* 


Bt E AV Pir D P Stlkdiwnt MD \\d A E &TEAR^, PhD, 

PvSADFNV C vnr 


C ULTURES of the orgaiijsin here desenbort lin%c been obtained from 

1 Filtiates from Bcrl efold filtei Giade of (a) ground fresh tumor 
tissue and glands, (b) ciiUtned ground tumor tissue, (c) old broth cultures 
showing the presence of „onKlia and simll Imoilli and cocci, and (d) old agar 
cultures suspended in salt solution 

2 Minced ficsh tuiiioi tissue cultured genci'i]l\ foi one vreek in the case 
of adenotumors, but occasionall\ foi as long as tliiee weeks in the case of 
scirrhous tumors 

3 Blood} pontoiioal fluid fioni a patient with i liabdoniv osarcoma, as well 
as from tissue from the same patient * 

4 Tumoi mass from a lat (\o 29) whicJi had rccLi\ed fi\e injections of 
the minute coccobacillUs cultuied tioin a liuman source during a period of 
five months 

Medium for initial growth was a semisoiid \ariet} containing 500 gm beef 
heart, 5 gm NaCI, 15 gm peptone, 1 gin IC HPO^, 5 gm agar and 2 eggs per 
liter of water, and a liquid laiietj containing in place of the agar mentioned 
above, 1 gm gelatin 

A more or less definite piocedurc was followed in the examination of 
tissues Sections were asepticaUv removed and minced with sterile scissors 
and then planted to plates and deep tubes containing tlie medium Other sec 
tions were ground with sand, emulsified and then filtered through a Berhefeld 
filter Grade u If, after a u eek ’s incubation the tumor shou ed profuse groudh, 
If was removed from the plate, ground uith sterile sand, filtered and tte 
filtrate planted This procedure was to eliminate as readily as possible other 

Prom the Laboratorj of the PasoOenn Hospital Posaacna Calif 
Received for publication April 6 1929 
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oiganisras The plates coutaining the pieces of tissue and the filtrates weie 
examined daily foi evidence of the piesenee of the oiganism In most cases 
theie was no obseivable change during the fiist foitv-eight to seventy-two 
hours, and often the sciiihous tj'pe of caicinoma gaAc little evidence of the 
presence of an oiganism until the thud ueek of incubation In all cases con- 
trol plates and tubes weie used and only media vhicli had been incubated 
foi fiom tliiee to se\en dais were employed 

All the tumors used m this stud 3 '^ wdiieh haie undergone compaiable tieat- 
ment aie classified as to souice in Table I 


Table I 

Total Number of 33 Tissues Examined Distributed as Follow s 


MALTQNAKT 


VS.PILLO 

NONMALIGNANT 

Adeno 

7 



bcirrhous 

10 



Medullary 

5 



Basal cell carcinoma of skin 

1 



Elialidomj oma 

1 



Carcinoma socondan to adcnofibioma 

1 



Totals 

2S 

3 

5 


Of the 25 malignant tumois listed two, both inedullaiy, wmie stoied foi 
an extended period in glj’’eeini in the ice box to deteimine wdiethei tissues so 
stoied wmie favoiably placed to preseive the oiganism duimg stoiage In 
neither instance w'as the organism isolated aftei stoiage Theie aie, thciefore, 
twenty-tin ee malignant tissues wdiich have been subjected to compaiable treat- 
ment Fiom these the mieioorganism wms successfully isolated in eveiy case 
except tw'o, that is, it was obtained fioin ovei 91 pei cent of the fresh tissues 
studied 

Among the adeno type tissues theie wms one fiom the letiopeiitoiieal 
gland, one fiom the ileum and cecum, one fiom the stomach and four fiom 
the hi east The sciiihous and medullarj’^ tj'pes all came fiom the hi east 
The nonmalignant tumois included 2 adenofibiomas (bieast) , 1 colloidal 
goitei , 1 uteiine fibioid, 1 ej'st adenoma (bieast) 

Aftei the oigainsiii has accustomed itself to a sapiophj'tic eimionment 
it grows leadily at tempeiatuies A^^rJ’•lng fiom 25 to 40° C, though now and 
then a stiain show's a distinct piefeience foi a high oi a low tempeiature 
It giaduallj' develops from a faint glistening giow'tli to a deep sulpluii yellow 
viscous giow'th, the appeal ance depending entnelj’’ on the conditions of 
development 

Upon obtaining luxuriant giowth aftei repeated subcultuiing, Orskov’s 
single cell method of isolation w'as emploj'ed to iiisuie single cell cultuies 
On a soft, semisolid medium the oiganism develops as a viscous, slightly 
spieading growth AVhen the medium is dij and solid, oi W'hen culturing 
takes place on potato plants, the giowth is no longer viscous but slnivclled 
and flak'! , and can leadilj be completeh lemoied fiom the suiface 

Upon isolation from single cell eultiiics the life actnities of the oiganism 
w'ere studied Its most peculiai cliaiacteiistic is its maiked vaiiation in 
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form under cliniigcd conditions besiral nictliods ntre used to determine 
the true clinrntter of its ontogemc cscie One «as to iiiocnlati, tiangnig drops, 
incubate tlicm and tlien, aflei sarMiig lei^tlis of time stain the groutli either 
bs Nalanistii’s iiitrasitnl staining method oi in tlit usual fised snicai An 
other was the one of npid tiaiisfei at iiitersals to sarious media, nith micro 
acopic e-saminatioii at the tunes of tiaiisCer In the ascitic fluid medium 
or 111 the beef heait liquid medium the organism assumes ivlieii prouii under 
amcrobic conditions, the form of a inimitc eoecobacillus (Fig 1 ) 

Figs 1 to 6 shoii the doiinnniit loims The stndi ol tlie lite cieles of the 
strains uas in no case attempted until single till cultures obtained bi the 
Orsl os technic had been secured 

The minute coccobacillns mil ulnn tiaiisplantcd to a soft beef infusion 
agar, desclop into a pointed lod (hip 2) If tianspl nited to broth this pointed 



I te l — Coccobacllll from anaerobic culture 


lod assumcb flie foiiii of a ^loath onlaifftd cuited aad sometimes hooked, 
bacillus (Fig 3) This cui\ed rod continues to cnhrge becomes beaded in 
appearance ('whethei stained oi unstained) loses its motilitj and forms 
buds and branches (Fig 4) Aftei an incubation of a week or occasionall> 
longer, the branching forms disappear and instead Ave find the \acuolated 
nonstaining remains of these forms granules minute colci, bacilli and greatly 
enlarged OAoid bodies Such a culture when passed (through Grade w filter) 
gives a clear transpaient filtiate which when transplanted to beef infusion 
media will yield a pure culture of a motile coccus (Fig 6) This motile 
coccus will retain its foim at times foi weeks but if transplanted to a dex 
trose medium, in AYhieh it w ill f oi ni acid the a anous i od forms de\ elop ivitlnn 
fortj eiglit hours 

The organism will giow indefiniteli eithei as a minute coccobaciUus, a 
rod, or a coccus provided the substiates aie not radically changed It seems 
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tliat a strict adherence to a standardized ennronment will bring about a 
general character 

It has apparently gieat powers of lesistance to an adverse environment 
after it has become acclimated to cultural conditions It survives storage 
for nine months on agai at lefrigerator temperatuie Due to its ability to 



Fig 2 — Pointed rod from solid medium 



Pig 3 — Cur\ed rod from fort} -eight hour lactose broth culture 

form spores as well as gonidia it is lemarkablj well adapted to prolonged 
cultivation without the necessitj of daily ti ansplanting 

Its general characteiistics maj be summed up as follows 

1 It is actively motile at most stages of its deielopment 

2 The rod foim deielops spores which aie found to resist a tempeiature 
of o-o Q for ten minutes 

r - i 

i 
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3 The minute eoocobaoiUi arc gram iicgatn e though all smears shou a 
lew gram positii e indmduals 

The rods and cocci are stionglv grarapositnc 

4 In certain stages of its doiclopment it is filterable, passing through a 
Berkefeld filter Grade u 



Fie 4 — Brunchlne fornw <on^ xvp K oH boulUon cmUutcs) 



Fig 5 — Large oval bodies globular (possibly spore sacs) and small coccobacllll 

The biologic beha\ior of the organism can be tabulated as follows 

1 It ferments lactose, dextrose, sucrose, maltose and fructose, forming 
acid but no gas It should be noted that the ability to form acid from sugars 

greatly reduced by prolonged artificial culturing 

2 It reduces nitrates to nitrites 
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3 Its color on agai, gelatin and potato slants vanes from a white to a 
sulphur yellow 

4 It lacks the abibty to hidiolyze staich 

5 Only a slight amount of acid is formed in htmus milk even after pro- 
longed incubation 

6 Only a small amount of indol is foimed fiom tiipsmized bouiUon 

7 It produces hydrogen sulphide 

8 It IS a facultatn e aerobe 

9 It grows best in a medium whose reaction is adjusted to near neutrality 

10 Slow lequefaction of gelatin is observable after ten days at room tem- 
peiature, though gelatin lequefaction is at all times negligible 

A unique and inteiestmg pioperty of this organism is its ability to pro- 
duce enstals probablv consisting mostlv of magnesium ammonium phosphate, 



Fig: G —Cocci from starch plate 


uhen the culture has been freshh isolated and is gioun on beef heart media 
Oulj one organism is listed by Beigey which has this abihtj to a sufBcient 
degree to be so noted The crystals when first foimed by fresh cultures are 
overlaid by a j eUow laver of the chromogemc organism, gn mg the appear- 
ance of sulphur crystals The j eUow laver could be easily washed off leawng 
white cn stals It has been found by Scudder^ and by us that many organisms, 
especiallj putrefvmg ones, can be made to produce such crystals m properly 
chosen media adjusted to propei reaction Uninoculated media does not yield 

them 

A microanalvsis iielded the following lesults 



PEP CENT rOLVD 

TTIEOrETlCAL PER CENT FOR 

MgNH^PO^ 6H 0 

.MgA,0 

45 7 

4o 37 

5 71 

N 

37 9 

38 73 

PO, 

Ms 

9S5 

9 91 
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III spite of tins minhtjcnl data and flic cn stallograpliic identification of 
Sciiddcr who concludes tliat “the significance of migncsmm ammonium phos 
phntc crystal production docs not appear of importance at the piesent time,” 
the authors haie kept then minds open to other possibilities for the following 
reasons 

1 A single picliiinnnr\ c\pciimcnt indicated some slight plnsiologic ac 
ti\it\ on the part of some constituent of the crjstnl mIiicIi mbs similar to 
tj raniine 

2 The purified le, unshod custnl n hen ignited, gisc too much carboni 
ration to be easih dismissed ns being due to organic inipiirits for the medium, 
and too much to aceoinit for the rather good analjtical checks Furthermore, 
althoiigli little IS 1 noun ahout such compounds there are mam possible ones 
sen similar chemicnlh to mngnesinm ammonium phosphate but in which the 
ammonium is replaced bi a ptomaine oi substituted nmnionn from the putre 
faction of amnio acids 

3 During the foimntioii of the ciistals bi the freshlj cultured organism 
the odor of amines ms siiflicienth strong m the Inbointori to cause general 
1 emark 

It IS therefore thought subjict to iiirthei findings, tint these cnstals 
mai bo pnith ordinal! mngiicsiiim nmmoiiium phosphate and paitli some 
similar compound eontaiiiiiig m place of the ammonia some ptomaine or some 
inittuic of ptomaines since it has been found that man) bacteria are not as 
ctfioient as most fungi ni utilizing amines 

Perhaps the chief intcicst m such an oiganism fiom a praotieal stand 
point arises from a consideiafton of the immunologic tests uith sera from 
patients suffering from carcinoma and their possible diagnostic aalue So far 
onh precipitin and agglutination tests base been studied 

Blood from patients suffering from carcinoma was tested for the pres 
once of precipitins Normal human blood was used foi control The first 
tests u ere made u ith Berkefeld filtrates of three to sir u eeks old bouillon 
cultures These filtrates gai e results iihicb were indicatiae of some specificity 
It was found Iiouesev that \iheii tins bouillon filtrate was tzeated with 
alcohol a pieeipitate foimed Therefore this precipitate was dried and dis 
sohed in watei and used in place of the oiiginal broth filtrale The usual 
proceduie foi bacterial filtrates was cmploiod Citrated blood serum gave 
the most consistent results 

Strong positne pieoipitin reactions were obtained with the sera from 
cancer patients, while those from normal pei-sons lemained negatiae Blood 
from a person suffeiing from a multiple nterine fibroid gaie a positne pre 
oipitin test 

Though the opportunit! for adequate appraisal of the aalue of these 
findings for diagnostic pui poses lias not been offered the results thus far 
warrant a tliorough testing of such a precipitin leaetion with some hundreds 
of sera 

The date on the agglutination leactions aie not extensive enough to war 
lant anv generalisations ^olmal human se.um was used as control for all 
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strains at tKe time of each series study, and the tests were always repeated 
the following- day Likewise checks were run using Bacillus coli and Staphy- 
lococcus alhus It has ne-rer been found that a serum immumzed against this 
organism possesses agglutinating ability foi either B coli oi staphylococcus 
Microscopic tests were used to supplement the macroscopic ones 

Sera from patients suffering fiom carcinoma possess comparati-rely high 
agglutinating titer for certain strains of the organism, though the same 
serum might possess no power of agglutination for other strains For ex- 
ample the seium from a patient with epithelioma agglutinated readily in high 
dilution strains fiom adeno and scirihous tumors but did not agglutinate the 
strains from medullaiy tumors Further work will tell whether there is 
a specificity between the strain and antibody of vaiious tumor types, or 
iihether the difference in agglu tin ability is related to the morphologic form 
of the organism 

Of the supposedly normal human sera used two gave slight agglutination 
leactions with one or two strains One such was that of a patient suffering 
from double pyelitis, but this serum showed no reaction with either of two 
strams of B coli The othei was from an old man whose history did nbt 
give evidence of mahgnancy 

On the whole the results indicate some diffeience in the agglutmabilitv 
of the strains from tlie various types of tumois The minute coecobaeiUus 
is agglutinated at higher dilutions of the seia than are the laiger forms The 
serum from rats immunized against the rat strain wiU agglutinate the strams 
isolated from human tumors at a comparatively high titer 

The problem of the pathogenicity of the oigamsm lemams open smce 
the only animals so far used for experimentation were labbits, guinea pigs, 
and lats 

The experimental results along this line may be briefly summarized as 
follows 

1 There uas no noticeable effect on a rabbit after repeated injections of 
the minute coccobacilliis into the blood stream 

2 Twelve guinea pigs weie inoculated subcutaneously in the legion of 
breast tissue Autopsy (after death from overdose of ether) revealed either 
no evidence of the injections oi only enlarged suprarenal glands One guinea 
pig which had received injections undei a ligature in the breast tissue died 
of bronchial pneumonia Autopsj revealed enlarged inflamed lymph glands 
and a small tumoi-hke aiea in the breast which, upon histologic examination, 
showed eaily carcinomatous changes 

3 Sixt\ uliite lats ueie inoculated uith the minute coceobacillus 
usually at intervals of three to four dajs foi periods covering six to nine 
months This comprised the maximum treatment, variation arising whenever 
the condition of the animal Called for it Injections into the groin or sub- 
cutaneously under the mammary tissue resulted in indurated areas which 
would usuallj disappear aftei seieial neeks Rats which died oi were killed 
by the anesthetic were autopsied These leiealed minute nodules along the 
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];ne of pimeture ^vhicli iiere shoun liistologicaUj to be composed of inflam 
inator> tissue 

To the above sumninn iMsb to append three particular cases of 
especial interest 

1 The peritoneal fluid from a child sutTcrmg from rhabclom\ osarcoma 
which at first shoued the presence of ^n^ous cocci but later on incubation, 
sho^\ed the rod form, as injected into the peritoneum of a rat Nine in 
jections ucrc £,nen o^cr a period of (hrtc and a half months The animal 
ippenrcd so ill that it ■uns killed uitli ether Autopsj re\ealed gelatinous 
tumor areas, not encapsulated uhich were invading the lung tissue The 
lung tissue proper shouod congestion and infiltration ^Mth pohmorphonuclear 
cells Upon histologic cTnmination the tumor was classified as chondro 
sarcoma 

2 One rat was gnen o injections of th< minute coccobacillus into the 
area near the mammary tissue oter a period of six months The animal died 
and autops\ rc\ealcd that the omentum was filled with tumor like masses and 
that a tumor 111 c growth was attached to the Incr A mass of tumors was 
found between tlic two lobes of the lungs Histologic findings showed that 
all the tumors wore forms of growth resembling carcinoma Sections showed 
the presence of numerous coecoid bodies both intrn ns well ns extracellular, 
easilj* distinguisliahk from tJic nucleus BIocl s from the tumor wore asepti 
calh ^elno^od and cultured according to the methods used for the human 
specimens flic minute coccobacillus txpical of the human strain so far as 
we are able to deterinino was isolated in pure culture 

3 This rat strain of the micioorgnuism was injected intrapentonealh 
into 8 rats Six rats nit coiupaiatnclj \oung showed no effect at the end of 
two months Two older rats which had recened fi injections died of nar 
cosis Both were autopsicd On< showed a markedly thickened omentum 
and chronic lnflammator^ tissue The othci showed that the stomach, omen 
turn and part of the small bowel were matted togetbei b\ dense adhesions 
A dense mass in the Incr, and areas resembling miliarv tubercles were found 
on the uppei surface of the lobe of the li^er Histologic examination showed 
a large caseating mass surrounded bj a zone of polj moiphonuclear cells In 
the caseated area there was a clump of large epithelial cells ha’iing uo regular 
arrangement and surrounded bj a zone of polvmorphonuclear cells and cellu 
lar debris The bowel wall was markedh thickened and inflamed Nothing 
definite as to the origin of the cells could be determined 

It maj be of interest to state that Dr James Young of Edinburgh has 
aery recently been kind enough to examine a set of slides submitted by us 
showing the "various forms of the organism In a private communication 
he has stated that he has “no doubt that >ou are dealing with the same or 
ganism as I have described, “ the reports of which he has published in a 
senes of articles * 

A prehmmarj report on this organism was published h^ us and a re 
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poit of the methods used m an attempt at its classification has appealed in 
the Jout nal of Bade) lology ’’ 

The autljors iMsh to acknowledge indebtedness to the l-ibontori of Preventive Medicine, 
University of Missouri, and to its diicctor, Dr M P Pivenel 
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THE EFFECT OP COLLOIDAL AND CR\ STALLOIDAL METALLIC 
COAIPOUNDS IN NUTRITIONAL ANEMIA OP THE RAT* 


B\ Alfiied Goeuner, M D , Biiookwn N Y 


TN THE course of experiments on the effect of xnrious metals in conjunction 
nith iron on tlie increase of Iieinoglobiii in anemic animals ue had occasion 
to trj small quantities of manganese salts and found that these had a notice 
able action in the production of hemoglobin, in fact, thej ucre second onh 
to copper in this respect Zinc and aluminum salts iiere also tried, but there 
Has no appreciable difference between the hemoglobin produeing power of 
these salts w hen added to iron and that of iron salts alone Colloidal solutions 
of some of thise metals were also emploied 

E-XPEBIMENTcn 

To produce anemia in suitable animals white lats were put on a diet of 
powdered milk and distilled water Animals weighing from 50 to CO gm were 
chosen This is a modification of Waddell and Steeiibock’s method ’ As an 
example of the effect of this regime on loiing rats, Table I shows the hemo 
globin as determined w itli a New comer hcmoglobiiiometer in a series 


Tible I 

Diet I owtiereb iliu, and Distilled W ater 


KifE IN Weeks 

V\ EKtOF Ilg 

Qi( per lOOcc 

pzn CENT or 

OBlOlNAhJIg 

NUMBER or 

0 

14 70 

100 

24 


7 34 

50 

lu 

7 

5 57 

38 

8 

11 

3 83 

26 

3 


This agrees well with Waddell and Stcenbock s results (loc cit ) 

After the animals had been rendered anemic thej w ere given the solutions 
of metallic compounds in addition to the powdered milk and distilled water 
Controls were kept on the original diet producing the anemia 

Table II 


ErrzcT of Iron and Manoanesr Salts on Anehia 


WEElCS 

cm Hg PER 100 c c 

PER CENT or OBiarNAL Hg 

NO or RATS 

— Q- 

0 72 

47 

6 

2 

11 65 

81 

6 

4 

15 80 

109 

6 

6 

16 85 

117 

G 


Table II 8ho^\8 the effect of traces of manganese in combination witli iron 
on the hemoglobin of anemic animals in a senes in ^vhich the t^o metals ^\e^e 
^ FrojTi the Department of BJoIopfcal Chemistry Donff Island Colleec Hospital BroaWjm 
Received for publication July Ifi 1929 
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given as solutions of ciystallme salts (coppei free), and in quantities of 0 5 
ing of each, metal per day This was added to the ordinary diet of powdered 
milk and distilled water Conti ols receiving no additions of these metals be- 
came more anemic and died Another series of controls receiving only an 
addition of non salts showed that this Avas capable of preventing a further 
loss of hemoglobin while on the anemia-produeing diet but was not effective 
m increasing the hemoglobin 

The addition of these metals inci eased the hemoglobin far beyond the 
normal average, as could be seen by the increased color of the eves and skin 
In the above series iron and ammonium sulphate and manganese sulphate 
were used, but other salts had the same effect 

When zinc salts iveie added to non salts, theie ivas no such result, the 
combination being no better than non salts alone The same can be said of 
aluminum salts Coppei salts veie bettei than manganese, in that smaller 
quantities v ei e capable of producing the effect 

Hom ever , when colloidal solutions of n on and manganese v ere used as 
additions to the “anemia diet,” the animals showed not only an inability to 
increase the hemoglobm but this actually decreased with the same lapidity 
and fatal result that folloived in the case of the untreated controls It will 
be remembered that giving crystalline iron salts alone resulted in no further 
loss of hemoglobin noi increase of it, but rather in stabilizing the amount 
found Avhen the animal was put on the amended diet The number of animals 


Table III 

Eppect op Colloidal Iros and Manganese on Anemia 


WEEKS 

GM Hg PER 100 0 C 

per cent op original Hg 

NO OF ANIMALS 

0 

7 08 

47 

8 

2 

5 24 

35 

8 

4 

312 

21 

4 

6 

2 81 

12 

2 


surviving depended on the degree of anemia at the time that the iron salt 
Avas added When, however, colloidal iron and manganese Avere added, the 
anemia progressed rapidly 

The senes of animals shoAvn in Table III received 0 2 mg of iron and 0 1 
mg of manganese metal per dav The action of colloidal coppei and non in 


Table rv^* 

Effect of Colloidal Copper A^D Irov 


WEEKS 

OM Hg per 100 C C 

PEE CENT OP ORIGINAL Hg 

^0 OF ANIMALS 

0 

5 46 

36 

6 

1 

4 97 

33 

6 

2Y< 

4 81 

32 

6 

5 

3 01 

20 

2 


amounts which have hemoglobin-producing powers when gnen in the crystal- 
line state IS shown in Table IV 

To ascertain whether coUoidal iron, copper, and manganese solutions had 
power to prevent anemia in rats when these Avere put on the “anemia diet. 
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given as solutions of eiystalline salts (copper free), and in quantities of 0 5 
mg of each metal per day This was added to the ordinary diet of poi\ dered 
milk and distilled water Controls receiving no additions of these metals be- 
came more anemic and died Another series of controls receiving only an 
addition of iron salts showed that this was capable of preventing a further 
loss of hemoglobin while on the anemia-pro dncing diet hut was not effective 
m increasing the hemoglobin 

The addition of these metals increased the hemoglobin far beyond the 
normal average, as conld be seen by the mei eased color of the eyes and skin 
In the above series iron and ammonium sulphate and manganese sulphate 
V ere used, but other salts had the same effect 

When zinc salts were added to non salts, there was no such result, the 
combination being no bettei than iron salts alone Tlie same can be said of 
aluminum salts Coppei salts neie better than manganese, in that smaller 
quantities veie capable of producing the effect 

Howeier, when colloidal solutions of iron and manganese neie used as 
additions to the “anemia diet,” the animals showed not only an inability to 
increase the hemoglobin but this actuallj'^ decreased with the same rapidity 
and fatal result that followed in the case of the untreated controls It vill 
be remembered that giving crystalline iron salts alone resulted m no further 
loss of hemoglobin nor increase of it, but rather in stabilizing the amount 
found when the animal was put on the amended diet The number of animals 


Table III 

Effect of Colloiiiae Iron ind AIakganese ok- Anemia 


■VVEEKS 

an Hg PER 100 0 c 

PER CENT OF ORIGINAL Hg 

NO 

OP ANIMALS 

0 

7 08 

47 


8 

2 

5 24 

35 


8 

4 

312 

21 


4 

6 

2 81 

12 


2 

surviving depended 

on the degree of 

anemia at the time that the iron salt 

■was added When, 

however, colloidal 

iron and manganese 

were 

added, the 

anemia progressed rapidly 




The series of animals shown in Table III received 0 2 mg 

of iron and 0 1 

mg of manganese metal per day The action of colloidal copper 

and iron in 


Table TV 




Effect of Colloidal Copper and Iron 



WEEKS 

GM Hg per 100 c c 

PER CENT OF ORIGINAL Hg 

NO 

or animals 

0 

5 46 

36 


6 

1 

4 97 

33 


6 

214 

4 SI 

32 


6 

0 

3 01 

20 


2 


amounts which have hemoglobin-producing powers when given in the crystal- 
line state IS shown in Table IV 

To ascertain whether colloidal iron, copper, and manganese solutions had 
power to prevent anemia in rats when these were put on the “anemia diet,” 
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UESCKIPTION W THE OROVMSM 

The sputum of tlic psticnt iins thicl and idloMish ferai iii coloi On 
microscopic cxanuualiou (rc)iiunn 7, 192*)) it uns found to tonlaiii a large 
amount of pus and main liacteiia but no tubciculai organisms On in c\ 
smimlion of tlit sjiutum out iscol lain i laigc uumbct of definite leasts 
Mere obsened Three months latoi tht sputum still contained mam pus cells 
md bacteria Homoici, oiih nftci a sboit pciiod of uicubitiou did it give a 
dcfimto jeast odor 

The feces shoiicd occult blood jnis itlls and mini least tells The 
uniic lias ncgatiic 

For the isolation of the Aroiiilm luislied sputum iias planted on glucose 
agar and glueoso bioth itftor a puio cultuie iias obtained the oigniiisra iias 
groiiai, for purposes of idciitificatuin, iii the folloiiiiig media Sfaltosc agar, 



litmus lactose agai, gelatin, gliccriiic agai litmus miUc 1 pci cent glucose, 
maltose, sucrose, lactose leiailose, salicin and niaiinit broths 

MorplwJoav —M tlx- ‘’"d of ten dais a laigc oioid least cell iias found 
in all broth cultures The cultiiics contained dt finite nuclei and the cyto 
plasm Mas noni aouolatcd Aftti sticn davs in all Iniuid media there were 
found filaments of from 6 to 15 cells in length ivith an abundance of spores 
Pig 1 On solid medium >east forms pei-sistcd aftei ten dajs 

ReproducUon —Pour methods of repioductioii iveie obseia ed The simple 
yeast like foi-ms leproduced bi budding and blastospores Ascospores iierc 
not found The filamentous forms produced arthiospores tciminal and la 

eral conidia , , , 

Siainmg Pcactm.is -Both jeast like and filamentous foims sfiined readily 
with simple anilm stains and were gram positiie Thej were not acid fast 
C^dtural CI,a,actcnsUcs-On all solid medii the Monilia pioduecd a thick, 
white, delated c.camy growth Gelatin lias not liquefied It lendered milk 
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alkaline In one pei cent glucose, maltose, levulose and sucrose bouillons abun- 
dant acid and gas were formed In glucose and maltose bouiUon it grew witb 
a distinct collar formation In no bqiud medium nas a peUicle seen, but after 
ten days tbe broth cleared iiTtb the formation of a heavy sediment 

The cultuial chaiacteiistic agiees with that of Momha metalondinensis 
as described by Castallini * 


ANIMAL EXPERIMENTATION 

The pathogenicity of the stiam was tested by inoculation into a 250 gm 
guinea pig It formed neither an abscess at the point of inoculation, nor was 
It pathogenic for the animal 

PROGRESS OF THE PATIENT 

The patient improved under symptomatic treatment After three weeks 
the cough was absent The chest was negative save foi coarse rMes on deep 
inspiiation Six weelis latei the patient complained of a slight cough, especially 
in the morning The skin was moist and blood pressure was 122/78 with a 
pulse of 90 

Diagnosis — The condition was diagnosed as one of acute general respiratory 
infection of the influenzal nature However, the laboratory findings ultimately 
led to a diagnosis of a respiratory fungus infection 
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THE EFFECT OF GUANIDINE COMPOUNDS ON 
UNANESTHETIZED DOGS 


Br RvLrn H M\jon and G J IVpnER, ICANibAb Cm, Kans\s 


A lthough the of obsencrs find tint gnmidine baits produce 

elevation in blood piessurc, there aie oecasioinl accounts of ncgatnc 
results Dominguez,* in a senes of obsenations made upon nonanesthetizcd 
rabbits, has found that the blood pressiiic in these animals instead of being 
elevated, frequontlj falls One of the interesting points winch the vvoih of 
Dominguez raises is vvhctlier uiianesthetized aiiimals behave diffcicntlv fiom 
anesthetized animals 

An 



We have frequently injected metbj Iguaiiidine sulphate in anesthetized 
rabhits and produced marked elevations in blood pressuie AVe have not em 
plojed, however, doses as largo as those employed bj Dominguez since in 
our experience 0 1 gm per kilo of body weight in anesthetized labbits is a 
toxic dose and usuallj pioduces a fall in blood pressure In doses of 0 05 
to 0 03 gm per kilo we have, however very often seen striking uses The 
rabbit is, however not an animal very well adapted to blood pressure studies 
and shows some reactions unlike those encountered in other mammals A 
strikmg instance of this is its behavior to histamine a substance that produces 
a marked fall in blood pressuie m dogs, cats, and man, but causes a striking 
nse in blood piessure in rabbits We have found in our experimental work 

Prom the University of Kansas School of Medicine Kansas Cltj Kansas 
Rec.ei\pd for publication July ‘*4 1929 
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on blood piessuie in labbits, that extiemcly vaiiable lesnlts may be obtained 
in eeitain rabbits 

To study the question whctliei anesthesia modifies the piessoi effect of 
guanidine salts, we haie caiiicd out a senes of obseiwations on dogs, using 
the Tjmos iccoiding sphygmomanomctei foi oui estimations of blood pressuie 
Li some ammals, extiemely good tiacmgs may be obtained with this instrument, 
and we employed only those animals in winch tiacings of this kind weie ob- 
tained Bxpeiimeiits Mere earned out on 6 dogs and the results of two ex- 
periments shoim in Figs 1 and 2 These chaits have been compiled from 
data obtained by the use of the lecoiding sphygmomanometer While ivith 
this instiument it was not always possible to be sine whethei oui readings 
were collect within 5 oi 10 mm , yet maikcd changes such as those following 
the injections, aie easily noted 


AM 



t 

OJgrr? perKjlo 
a5-di-MctVyl (?udn«d‘Oc 
lol'ra erjously 


n^afe Wi* 14 fKilo Oct Jt 
I5food "PressoTe by "Record i r>g 
^ 'sbY^'^o'^anorrje't'eT 


Fi& 2 


We have found by this method that a dose as small as 0 025 gm pel lalo 
of methylguamdme sulphate oi 0 01 gm pci kilo of as-dimcthylguanidine sul- 
phate produces \eiy sti iking elevation in blood piessuie AVe have found that 
in the unanesthetized animals a dose of 0 1 gm pei lalo (a dose which we 
haie emploied fiequeutly on the anesthetized animals), often pioduces very 
maiked symptoms of intoxication inth lapid breathing and fiotliing at the 
mouth 

In the dog, i\e haie not found that ‘the ciiculatoiw effect of methyl- 
guanidnie salts used is inconspicuous iihen compared mth the pictuie of the 
intoxication,” as Dominguez noted in the labbit, but on the eontiary have 
found that the blood piessure can be laised leiy stiikmgly bcfoie any sjmiptoms 
of intoxication appear AYe haie also m a fen caicfullj conti oiled experiments 
noted the same thing in human beings in iihom i\e haie pioduced an elevation 
blood piessuie bi giadually incieasing doses, the dosage neiei being pushed 
to the point of producing unpleasant symptoms oi intoxication - 
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One of the still mg fentiircs of om c\pciimcnts iias the demonstration 
that the dose ncccssarj to produce deration in blood pressure ms much 
smaller in the unancsthetircd animal than in the dog under ether 


nnrarNcnb 

1 Doniinj^o/ P Pressor LfToots of Cunnnlmc Soil** on the htoimncsihcti/ed Pnltljit 

1 rot *500 L\por Biol i Attd 25 57, 1027 

2 iffijor Ralph II anil StophcTi on Walter The FlTect of "Motlnl Cnanulino on tlio 

Blond I rt«t-suro Bull Tohni ITopkin IIo<«p 35 140 1024 



STUDIES IN THE PHARMACOLOGY OP LOCAL ANESTHETICS® 

I Tersiinai, Infiltration oi Local Anesthetics by the Dermal 
Wheal IMethod on Guinea Pigs 

By C L Rose, Indianapolis, Ind 


T3 ITTENGEE’^ has eA'ahiated local anesthetic substances bj’^ subcutaneous m- 
* jeetion on the backs of dogs Meeker,” repeating Pittenger’s ivork on pro- 
caine and cocaine, but substituting mtiacutaneous infiltration for subcutaneous 
injection, points out that subcutaneous tissues are not sufficiently sensitive for 
this type of experiment Sollman^ and Meekei^ have repoited on tests in 
vhich dermal ivheals have been made bj”^ intracutaneous injection on man 
None of these proceduies liave lent themsehes readily to routine, -and it has 
been necessary to seek further foi a moie suitable laboratoiy method 

Guinea pigs aie found to be ideal for this kind of uork They are easily 
handled, inexpensive, respond leadily to weak stimuli, and with short rest 
peiiods between injections, may be used manj times A method, which has 
become routine procedure m evaluating new local anesthetic compounds, has 
been developed , and a studj of its technic is offered with the hope that it may 
be useful to others u orlang in this field 

Pigs weighing fiom 300 to 350 grams are the best for this test After the 
hail has been clipped fiom then backs, thej aie placed in small, open-topped 
viie baskets (4 5 bi 7 75 by 4 5 in ) Injections aie made with alee glass 
tubeiculin syiinge fitted with a No 24 gauge needle In making the injection 
the needle point must first be foiced completely through the external layers of 
skin, and then turned outward and carried into the skin from the inner side 
fai enough to pi event leaking Tins procedure may seem to be unnecessarily 
complicated, but due to the extreme toughness of the epidermis on the pig’s 
back, this method has been found to be the most efiScient for obtaining an 
mi) acuianeotis injection 

The margin of the dermal wheal thus formed is marked with ink The 
marked area is stimulated vitliin one minute after injection, and once every 
minute thereafter until the local anesthetic has taken effect It is then stimu- 
lated at two mmute intervals up to the time wlien the area becomes sensitive 
again This is the end-point of the experiment Stimulus is supplied by a 
Haivard inductorium connected to two drj-cell batteries in parallel, each with 
a capacity of 1 5 volts The seeondarj or mo-iable coil is fixed in such relation 
to the core that the stimulus is just perceptible when the electrodes are ap- 
lied to the flexor surface of the foiearm of the operator This stimulus when 
applied to an unanesthetized area on the pig’s back, is just sufficient to cause 

the animal to move 

7 vil Tim Research Laboratories Indianapolis Indiana 
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TJie stnndaid Mci^ht of the aiiimnls i\as fixed aftci au e\peiiment, the 
results of \\liich are shoun in Table I 


Tabw I 

One Per Cent Solution op Procmse CnES is Dosln oi 01 cc 


PIG ■WEIGHT 

rio 1 

1 PIG 1 

1 PIG 3 1 

[ AVER^GF 

300 gms 

22 

\ =5 

2o 

1 24 0 

400 “ 

24 

18 

; S3 

; 21 G 

100 ' 

1C 

21 

1 n 

1 17 1 

300 ‘ 

22 1 

2b 1 

24 

24 0 

400 ' 

23 1 

21 1 

21 

21 6 

>00 

10 

17 1 

10 

17 3 


Duration cxpro«Jsed in minutes 


Tlie snnie lot (00474) of procaine m the same eoncentratiou and dose pro 
duced in dermal iilieal? on men an aicragc dnnfjon of 24 5 minutes This 
coincides iiitli results sliouii in Talile I for tiro gioups of pigs each indnidual 
of uhicli ueiglicd 300 giams 

For purposes of conipnrisoii, tliite compounds, p diethjl ammo ctlnl para 
ammo benzoate In drocliloridc (procaine), 


C H, 

/ 

NH -< >-r-0-CH -CH -N-CH 

II l\ 

0 ! II 

Cl 

1 — (2metlijl pipeiidmo) piopjl benzoate lij drocliloridc (oui inimboi 33) (4) 

CH -CH 

/ ( 

/ CH 

/ / 

< >-t -0-CII -CH -CH -j\-tn-CH 

II /II 

0 CIH CH, 

and p ammo benzojl dimetlij I ammo meflijl butanol hj drocliloride (tiifocame) 

CH, 


NH - < >-C-0-CH-Cn-rH 


0 


/ 

-N-CH, 

l\ 

I H 
Cl 


CH, CH, 

were injected m 0 1 c e doses of 1 1 10 and 0 9 pel cent solution with results 
as shown m Table II 

From Table II, it can be seen that i diffeience in concentration of local 
anesthetic solution of less than 10 pel cent nia> be detected bj this method 
The rabbit cornea method, described b\ Schmitz and Loec enliai t® and 
others,^®” Ins become established as a standaid toi ecaluatmg compounds, 
with local anesthetic properties when applied to mucous membranes It is to 
be recognized that tests involving m the one case intiacutaneous tissue, and 
m the other, mucous membrane maj differ widelj m results on the same 
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compound Because of its impoitanee, the Schmitz and Loevenhart method 
IS eompaied with the pig method, using tutoeainc, a compound which pro- 
duces local anesthesia by both infiltration and topical application 

The pigs show greater regulaiitj in response than labbits ivhen tieated 
with this compound (tutocaine) 


Table II 

A CoiipvKisoiv or Three Local Anesthetic Compounds, Three Pigs Usfd With Even 

Dilution 


COMPOUND 1 

PER, CENT SOLUTION | 

DURATION IN MINUTES 


09 

20 0 

Procaine 

1 0 

24 2 


11 

27 6 


09 

27 0 

No 33 

1 0 

32 0 


1 1 

43 0 


00 

15 0 

Tutocaine 

10 

25 0 


11 

35 0 


Table III 


A COMPIRISON OF THE R \BB1T CORNE\ MFTHOD WiTH THE GUINFA PiQ METHOD, USING Two 

Groups or Rabbits and Pigs Three Animals Constitute a Group 


1 

PREPARATION 1 

1 

per cent solution 

1 

1 DIHATION IN MINUTES 

R\BBIT CORNEA METHOD 
DOSE — 0 25 c c 

GUINEA PIG METHOD 
DOSE — 0 ICC 


00 

20 

16 

Tutocaine 

1 0 

26 

24 


11 

3S 

36 


0 9 

33 

16 

Tutocaine 

1 0 

35 

25 


1 11 

53 

35 


The differences in diuatioii foi the pigs aie piopoitional to the diffei- 
ences in concentiation of the local anesthetic This is not true foi the rab- 
bits in the same laiige, shou ing tliem to be less sensitive than the pigs to 
changes in concentiation This must not be taken to mean that either of 
these methods maj he used to the e\clusioii of the othei MaiiA compounds 
are effectne local anesthetics nhen mtioduced by the intiacutaneous method, 
but have little oi no effect on mucous menibiancs 

The animals should not he too closely confined oi fastened vhen being 
used foi testing Such conditions lead to excitement which quicklj^ lesults in 
fatigue This was sliovii leiy elearlv bi testing a gioiip of pigs eaily m the 
iiiozniug and then fastening them in an extended position to an animal hoaid 

Tablp n’’ 


A Comparison Betmfen Pigs Mitii and Mitiioit Indited Paitoue 


preparation j 

per cent solition and time I 

DUR\TION 


1% solution before fatigue 

25 minutes 

Tutociine | 

ISc solution after fatigue 

70 minutes 


19 » solution 111 morning 

1 2S minutes 

Tntoeiiue 

X<yc solution in afternoon 

26 minutes 
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lor I’wo horns At tin tncl of ttiis tiino the pit,s ^nie leleasefl and tested 
nt,ain with the same snhitinn A chcci expiiimcnf i\as earned out in nhich 
anothei frrnnp of pips «is tested in tin iiioiinnp and -ipnin late m the after 
noon oimttnv Hie fatipui iiiodnuiv pnxiss Jins ilnniinted the possibilitj 
of the time oi dn aflictnif, the diiiation ot anesthesia in a niniiner like that 
of fati'iic The ii suits of these e\peiiiiients aic shoiin in Table TV 

sujni \rr 

1 A description is gneii of a method foi terminal infiltration of local 
ancsthctie solutions bi dermal ii heals on guinea pigs 

2 Tile lesnlts olitained In this method are affected be the folloiiing fac 

tors 

a Age and neiglii of pig 
b Ainoiiiit of local anestlicfii 
c Te pe of local aiiesfhetie 
d 1 atigiie 

3 The method gnes results iiliicli coi respond closeh to those obtained 
bj the dermal iilieal method on man 

4 It IS accurate to within less than 10 pci cent diCterence in ooncoiitra 
tion of local inesthctio solution 

5 It IS more sensitive than tlie rabbit s cornea method 

h It IS holicicd tiiat the rabbit s eoinea method and tlie guinea pig 
method togetlior, gno results which constitute a icliahle indov of the value 
of a local anesthetic 
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STUDIES IN THE ALIMENTARY TRACT OF iMAN*' 

IV The Reflex Effect of Heat axd Cold Upon Gastric Responses 


By 'Wilhelaiine Kuenzel, AM, and T Wingatf Todd FR C S (Eng ) 

Cleveland, Ohio 


introduction 


TN OUR previous communications'' ® we Jiave slioum how training stabilizes 
the human stomach so that its response to a definite stimulus becomes con- 
stant in type We have defined the conditions undei which the experiment 
must he earned out and hai'e made clear the success with which extraneous 
influences may he minimized 

As soon as we assuied ourselves that it is actually possible to stabilize 
human gastiic lesponses ve carried out our plans for the investigation of the 
simplest gastiic leaction pattern, namely, that of milk We used milk rathei 
than vater because it is the most geneial mammalian food and could serve 
as a basis for the inA estigation abke of adult and jmung stomachs For con- 
trast with the milk lesponse we determmed upon buttermilk, thinking in 
terms of the butteimilk of oiu childhood from which buttei had actually been 
churned It was onlj m the course of our investigation that we discoveied, 
to oui chagrin, that butteimilk today is merely aitificially made lactic milk 
In consequence of this fact we have used that U^pe known as “plain lactic” to 
foim a vehicle contrasting with milk 

We were eaieful to keep the tempeiatuie of both milk and buttermilk at 
70° F This IS approximately lOom tempeiatuie and is the temperature at 
which millv IS generally palatable Initial expeiiments showed us that a varia- 
tion of fiye degiees oi so aboie oi belou our standard temperature is of no 
practical significance 

We have also made it plam that along with the conditions of the experi- 
ment and the tempeiature of the velucle, the amount of the meal must be 
standardized We woik with a 5-ounce meal which, no matter what the 
degree of stomach actnity, is piacticallj all passed thiough the pjlorus in an 
hour It consists of four ounces of lehicle by volume to uhieli are added 
thirty-three grams of barium sulphate by u eight A laigei meal is not called 
for because, although the reaction pattern induced bj it is the same as that 
stimulated bj the small meal, its time relations are altered 

Our obseriations haie now been carried out upon two successive series 
of tiamed stomachs each of thirty-six indniduals On one of these series the 
iny estigation vas lepeated six months later The constancy of result gives 
us confidence in the lealitj of the distinctions in reaction pattern 
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A milk menl produces a sliadon nica of smallei dimensions than that in 
duced hi biittoimill The elongation and latcial distension of the shadow so 
noli seen after biittermill are much less evident after milk 

Peristaltic actnitj comnienees within tno minutes aflei ingestion of a 
null meal, but starts iinmediateh after ingestion of a butteimilk menl The 
peristaltic naies induced bj null are of Ion amplitude and indeed maj be 
represented bj a meie shimmer of the greater curiatiire Thej progress at 
intenals of approvimateh tncntv seconds nliereas butteimilk nnies which 
are far more mnssiic and usuallj iniohc both curintuics, perhaps pinching 
off the entire lumen of the pjloric canal or cieii of the distal pjloiie lestibule, 
follow each other at intenals of approvimateh fifteen seconds 

The thud distinction is in the cliaracter of passage A milk shadow in 
the palorus and duodenum resembles a puff of smol e nliereas a buttermilk 
shadon is denser and larger In spite of this distinction theie is no difference 
in emptjiiig time It is unusual to see eaen an imperfect cap shadon at fiist 
after ingestion of a milk meal although after the lapse of an hour when the 
gastric contents are negligible and no passage can be obscived, there ma\ be 
a full cap After buttermilk, on the contran a full cap rapidly develops and 
duodenal contractions arc powcrfullv stiiiinlated with a resultant moniliform 
shadow 

With the oharacteiistic reaction pattern induced by milk clearly before 
us wo have felt justified in cariving out further espenments to determine the 
effect of other agents upon gastric responses In this paper we shall present 
the effects of heat and cold 

It IS apparent that to keep the conditions of the experiment uniform v\ e 
must use the roaotion pattern of milk at 70° P as our basis Non if the milk 
be heated or cooled and definite changes in reaction pattern occur we are left 
in doubt as to vvhethei these aio due to a direct stimulation of gastiic museu 
lature or to a refiex stimulus Hence we have established two sots of experi 
inents In the fiist the temperature of the milk was changed in the second 
the milk terapeiatiire was kept constant and heat or cold applied to the 
abdominal wall 

This IS not the first time that the influence of heat and cold upon gastric 
response has been investigated In 1920 two German workers, Weitz and 
Sterkel," made fiuoioscopie tracings of the stomachs of normal young adult 
men The examinations weie made at a room tompeiature of between 50° 
and 36° P which the authors called cold and again at 68° P or above which 
they defined as warm The meal w as a large one and was alwaj s at about 
100° P The results obtained w ere quite varied but there w as a fairly constant 
difference in position of greater cuivatuie In the ‘ warm’ stomach tracing 
the greater curvature lay at a lower level than in the “cold ’ tracing 

In our expeiience a meal at such a temperature would counteract the 
slight effect of such differences in room temperature and might readily pro 
duce a nausea in the subject The conditions of experiment were not carefully 
described and it is impossible to extract any definite gastric behavior pattern 
from the details given W e find ourselves unable to accept all the conclusions 
drawn from these observations but we would emphasize the significance of 
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tiio Tlie filst IS tlie eftect of cold in piodiicmg a stomach shadow which is 
nai 1 on ed and only slightli shoitened Tlie second is the inference that the 
eftect of cold is leflex and not direct 

In a much moie iccent 23apei Atkinson- has dcsciibed the effect of heat 
and cold on gastiie aetiiity in dogs He applied hot and cold packs to the 
abdomen over periods of half to one hoiu Watei at 140° F and at near 
32° F nas intioduced through a fistula in the stomach The dogs were not 
anaesthetized and eiiatic results neie obtained The author believes that the 
impoitance in Man of the effect of swalloning hot and cold fluids has been 
exaggerated He concludes that external application of cold lesults in dimin- 
ished gastiic tone, while heat inei eases tone, but the swalloving of eithei hot 
01 cold water i educes tone and diminishes peristalsis 

We find that the mtiodnction of watei into the stomach iiroduces a gas- 
tric behaMor pattern diffeient from that of milk and we do not believe that 
the results obtained vith vater can be interpieted as chaiacteiistic for milk 
or any othei meal The obseivations vhich we aie about to record lead us to 
believe that the results obtained by Atkinson aftei external application of 
heat 01 cold mar be due in pait to other uniecognized influences at rvork in 
the animals 

It vould be weaiisome and r\ holly jirofitless to set forth further sum- 
maries of previous semi-chnical work done upon gastric motility, whether 
upon experimental animals or upon Man Those who desire to acquaint them- 
sehes vith the histone aspect of this pioblem may consult the references in 
Atkinson’s article above, or in the articles b}’’ M’Crea, SrSvmer, Morison and 
Stopford® or, much more piofitabh , tlie recent edition of Alvaiez’ book ^ Never- 
theless thej^ vill not find in any of the pierious semi-cbnical work those 
caiefullv controlled conditions in which alone the gastric patterns can be 
anahzed vith the confidence born of an abilitr to reproduce a reaction pat- 
tern at will by le-establishing the proper conditions In omitting reference 
to such voik it must not be assumed that ve either ignore it or are ignorant 
of it (see, for example'* •') So confused have statements become, whether 
relating to anatom-i or physiologj of the stomach, so bound are they by tradi- 
tion, bv inadequate obsei ration or imperfect acquaintance with the problem 
that ve prefer to make a plain record of oui orvn observations untrammelled 
hr those of others, but controlled step by step, v ith a completeness not pre- 
riouslj attainable 

CONDITIONS OF THE STUDY 

The total number of trained stomachs for this studj vas thiity-one Two 
others vhicli were used in the initial trial observations were omitted from the 
final senes The obserrations made on the trvo hover cr are quite in accord- 
aimc rrith those on the thirtr-one 

After examination of the records and consideration of the conditions of 
experiment as indicated hr the tvo tnals, the folloving rras the plan devel- 
oped and iigKllA caiiied out in the final studj 

The obserr ations v ere made in Octobei 1927 upon Sophomores, this grade 
t dents and time of rear being deliberately chosen from experience de- 
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FACILITATION 

We have previously demonstiated, m oui deseription of experiments upon 
the leaction patterns of milk and buttermilk, that the chaiacteristic features 
of gastric 1 espouse are intensified if they be stimulated after the exhibition of 
a contrasting reaction pattern Thus the distinction between the dimensions 
of gastric shadow induced by milk and butteimilk is gi eater if a series of 
students be used who hai e had meals respectn ely of buttermilk and rmlk an 
hour before The lattei pait of Table I shows that the same facilitation of 


Table I 


1 : 

Influence of 

Heat and Cold 

os G VSTRIC 

Dimensions 



NO 

AVERAGE 

■WIDTH 

AVERAGE 

HEIGHT 

AVERAGE 

AREA 


Regular Milk 

31 

50 mm 

206 mm 

11011 sq mm 


Internal Heat 

15 

52 

199 

10088 


External Heat 

15 

47 

181 

8944 


Internal Cold 

15 

48 

210 

10538 


External Cold 

16 

48 

202 

9898 



2 Intltjence or Order of Application Heat and Cold 


AVERAGE AREA 


Regular milk meal 

first 

11372 sq mm 

second 

10673 

Internal heat 

first 

10476 


second 

9449 

External heat 

first 

9458 


second 

8419 

Internal cold 

first 

10311 


second 

10764 

External cold 

first 

9551 


second 

10245 


response can be elicited aftei heat and cold It is, as a matter of fact, very 
important that our results should be subjected to this further analysis One 
may object that the senes are now veiy small, each consisting of but four 
students, and that the haimony of result is a mere coincidence We do not 
expect to have the final word in this matter hut are u filing to have our find- 
ings reinvestigated by any worker who wiU give the same meticulous care 
which we have given to the experimental conditions We feel sure that he 
will attain like results (Since the above was written we have repeated the 
experiments on another series of similar number and hav e obtained identical 
results ) 

In the scrutmv of these figures detailed in the latter part of Table I we 
should bear in mmd the possibility of an error of 6 percent which we have 
established for all planimetric records of gastiic shadow area The possible 
error for fiist meal shadows approxunates 750 sq mm and for second meals 
650 sq mm Now we find that in first meals the average for internal heat is 
896 sq mm less than that for legulai milk and for second meals the difference 
IS sq mm TiTiile then there may be reasonable doubt regarding the genu- 
ineness of the difference based on first meals there can be no doubt at all of 
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the difCerence shown b\ second meals Foi eNteinal heat the i eduction in 
aiengc for first meals is 1914 sqmm and that for second meals 22G4 sqmm 
These differences are hej oiid dispute The effeet of heat is quite clear 

Now when we examine the result of eold we find a lem different rela 
fionship It IS the first meals wliieli show a difference, not the second meals 
Subtracting the aicragc areas of first meals from those of the corresponding 
standard milk meals at 70° P iie obtained lOCl sq mm for inteinal cold and 
1821 sqmm for external cold Of these ceitainh the lattei and probablj the 
former maj be accepted without fuithci question But upon similar subtrac 
tion for second meals we find the area for inteinal cold the same as that for 
regular milk (actuallj -91 sq mm ) and the area for external cold mereh 
428 sqmm less than the regular milk aeei age Appaienth the exhibition of 
eold, after stimulation of the stomach b\ a preiious meal, is unable to unlocl 
the mechanism alreadi set in action It mas be that this bears an important 
practical relation to the driiil ing of cold fluid dtiiing a meal where the 
unlocking of the mechanism set up be the meal would haie a retarding effect 
upon the gastric action At least the subject w ill bcai further investigation 
we maj liaie struck a significant lead here 

FLUoaoscopic onsnni trioss 

Immediatelj upon the ingestion of a hot null meal the JIa„cnblaso dis 
tends latcralh This fact finds its indication in the slighth inci cased gastric 
width shown in Table I Wc have not found a similar phenomenon with the 
exhibition of cold or oien with the application of heat to the abdominal wall 
In all these experiments the Jfagcnblase, like the „astrie tube, is reduced in 
width 

Heat, whether exhibited locallj as a hot drink or indireotlj through the 
abdominal wall, induces immediate actnitj The failure of the stomach 
shadow to elongate or distend is quite notew orthj and stands in contrast even 
to the small change in dimensions seen after the ingestion of a milk meal at 
70° P Peristalsis starts immediate!} in the short ii irrow shadow It at once 
extends from lower gastric tube to pi loins and iiiaj lapidlj iinohe the entire 
stomach commencing just beneath the MatjCnblasc The waits aie not mas 
sive like those of buttermilk the} rareli pinch off the entire gastric lumen 
But they are of considerable amplitude and follow each other in rapid succes 
Sion The} are short, frequent vigorous iiaics iihcicas the buttermilk waves 
are long, massive, frequent and manifcstli powerful The heat activit} lasts 
for about twent} minutes, seal cel} becoming i educed with the progress of 
time, and is accompanied by rapid rli} tbmic passage the shadow of whith is 
slight as in a regular milk meal not massive black and nionilifoira as after 
buttermilk At the expiration of tivcntj minutes after taking one of our small 
5 ounce meals gastric activit} subsides and the stomach enters the neutral 
phase On the fluoroscopic screen the activit} of the stomach after external 
application of heat is much more marked than that of the gastric response to 
a drink of hot milk 

When a cold milk meal is taken or a milk meal at 70° P is swallowed 
after application of cold to the abdominal w all the Mageublase distends up 
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Avards, the cupola rising ivith it This form of enlargement is in marked con- 
trast the lateral distension of the Jlagenblase following a drinli of hot milk 
The elongation and lateral distension of gastiic shadow aie indistinguishahle 
from those seen after one of our regulai milk meals Immediately peristalsis 
IS usually set up though it may be delaved foi a minute but it is not pro- 
nounced as after heat, so that one has great difficulty in distinguishing or 
demonstrating any difference fiom the ordinary gastric response to regular 
milk The striking feature, however, induced by cold is the rapid reduction 


103S 0 REG MILK 

F EXT HEAT - 
G INT HEAT 



Fig 1 — Reflex crtict of heat upon •stomach outline The •shieflou is sliortei mriowcr 
iml smaller than that foilouing a regular miik meal at 70 P Perlstal-sis is much more 
eigorous Stimulation of the abdoniinai w ili be heat has more pronouncid effect upon gastric 
loopon'ec than elircct stimulation of tlic ga'-tnc iiiuco'sa 


ot peristaltic actnity so that, at tlic end of fiie mmutes, the stomach is quite 
lethargic This condition of diminished actnity lasts until some twenty min- 
utes after swallowing of the meal Avhen the stomach enters its neiitial phase 
Xow when the stomach is m this neutial phase neither the nature of its 
contents, the character of the meal nor its temperature can be discerned 

Draiving together the lesults of all oui eApeiimeuts on heat and cold ive 
would emphasize the fact that the effects of these stimuli upon gastric re 
sponse are more marked when applied eiternalh to the abdominal wall than 
when thev are exhibited to the gastric mucosa itself I^e aie therefore justi- 
fied in concluding that the response is reflex and not direct 



STUDlr'! IN TUI lIIVrNTMtV TI \CT 01 AI \N 


139 


ricToniAij 1 nESFNTVTioN or results 

We hnM ndopted t«o metlioils of presentin': om results pictonnlh One 
of these, not adapted foi use in journals is the inaniitaLtiire of moMne picture 
studies from serial rndio^nnis tal tn cierj tuentj seconds This method is 
quite satisfacton and i nahles us to stiidj the serial ladiograms Mithout fa 
tigue It has alrcadi Ik en described m a former communication ' The othei 
method is the supiijmsitioii of tneings made from the ladiograms of a trained 
stomach to show its response to saiioiis stimuli In actual piaetiee lariafions 

1003 E REG MILK 

G EXT COLD 



riff — Reflex effect of cold upon Btomacli outline The shadon Is narrox\er almost as 
long- and little If any smaller than that follonJnE a regular milk meal at 70 F Peristalsis 
13 vigorous for fl\e minutes and then becomes progres««Ivcl\ less active than after the regular 
milk meal Stimulation of the abdominal wall bj cold Is moro effective In Its action on gas 
tnc respon e than direct stimulation of the gastric mucosa 

in the stance of the Mibjtct mai make it difficult to supeipose shadows of the 
several ■vertebrae and the iliac crests quite exacth but a compromise is read 
ily foimd vvherebj the approximation is made verj close Figures 1 and 2 
illustrate the application of this method to the presentation of lesults tor heat 
and cold 

In figure I the relative dimensions are shown foi milk at 70°F, milk at 
140° P , and for milk at 70° F aftci the application of heat to the abdominal 
wall foi 45 minutes By a fortunate chance also, in this student, the relative 
activitv IS also shown In figure 2 the responses to cold are similarly con 
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tiasted ivith the i espouse to a legiilai milk meal The upward distension of 
the Magenblase and raising of the cupola aie well seen The relative activity 
shown in these particular ladiogiams is not so chaiacteiistic as in figure 1 
but the piesentation of motilitv bj- static pictures is at best a hazard and the 
motility indicated by these pictmes should be discounted For adequate 
estimation of motility fluoroscopy is essential 


SUMMARY 

1 In tiained stabibzed stomachs the effects of heat and of cold on the 
gastric reaction pattern can be demonstiated by the exhibition of a regular 
milk meal heated to 140° P or cooled to 32° P They can be even better dem- 
onstiated by gi-vmg a legular milk meal at 70° P after applying a hot water 
bag or an ice pack to the abdominal wall during forty-five minutes preceding 
the feeding 

2 Inasmuch as the effect of the stimulus is moie pronounced when ap- 
plied indirectly thiough the abdominal wall than when directly applied to the 
gastric mucosa we conclude that the response is leflex in character 

3 Heat induces an intensely active stomach of small dimensions which is 
quite different in pattern fiom the active stomach indiicid by butteimilk It 
enteis the neutial phase aftei twmnty minutes 

4 The application of external heat has no specific effect on the Magen- 
blase but a hot drink brings about a bioadening of the Magenblase 

5 Cold, whether applied directly or through the abdominal wmll, has lit- 
tle or no effect upon total area of shadow It induces a long nairow stomach 
outline wath a hlageublase distended veitically, accompanied by rise of the 
left cupola The stomach is quite active for five minutes and then becomes 
progi essively lethaigic Twenty minutes after ingestion of the meal the stom- 
ach enters its neutral phase 


ABSTRACT 


The effects of heat and cold upon gastiic leaction pattern aie reflex in 
then action because the resulting reaction pattern is moie pronounced when 
the abdominal wall is stimulated than w^hen the gastiic mucosa is directly 
stimulated 

Heat lesults in a nariowq shoit, small stomach shadow with markedlv 
active peiistalsis during twmnty minutes when, after a 5-ounce meal, the stom- 
ach enters its neutial phase 

Cold induces a nairow but not a short shadow The Magenblase distends 
vertically The shadow aiea is but little less than that induced by a leguIar 
meal Peristalsis is active for five minutes and then the stomach becomes pro 
gressively lethargic until the neutial phase is entered twenty minutes aftei 

swallowing the meal 
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STUDIES IN THE ALBIENTAEY TRACT OP MAN^ 

V Disturbances op Centpal Origin in Gastric Respon'^es 

By T "Wincate Todd, PROS (Eng ), vnd WTeuelmine Kuenzel, A M 

Clevelant>, Ohio 


INTRODUCTION 

TN one of om PIOMOUS articles’ we haie called attention to the distiub- 
ances m gastric i espouse brought about bj impulses of central nenous 
origin We ivere puzzled because the Sophomore stomach showed a leaction 
pattern drffeiing fiom that exhibited by the same student as a Pieshman e'ven 
when the conditions of the experiment were deliberately duphcated 

The complexity of the gastiic reaction pattern and the difSculD of sepa- 
rating out interferences of neryous origin aie illustrated m our articles deal- 
ing with the responses to butteimilk- and to heat and cold = We found that, 
in experiments in-\olying the use of milk oi buttermilk or of heat whether as 
a hot drink or as a hot water bag appbed to the abdominal wall, the second 
meal gnen after an interyal of an hour was more efteetire than the fiist meal 
This phenomenon we ha^e called facilitation But nc hare found no such 
result in experiments m^olMng cold and we assume, as a working hypothesis 
that cold IS unable to change the mechanism aheadi set in action 

It is apparent that these studies on the alimeiftaij tract cannot be fulh 
developed without a proper consideration of the eftect of psychological influ- 
ences, or perhaps one might better express it, the effect of stimuli originating 
in the central uerious svstem It has been eutiieh proper to withhold this 
discussion so far in new of the difficulties encouuteied, but the training of 
medical and nou-iiiedical stomachs diiiiiig the past five reais has bv non, 
gnen us a large amount of mateiial from nliicli selection can be made 

It IS our experience that nheii a student first presents himself as a Fresh- 
man in Anatomy he is apt to exhibit svmptoms of disquietude which ai e exag- 
gerated when he comes to his roentgenoscopic examination The sjTnptoms 
are pallor, flushing, drjuess of the mouth, difficulty in speech, a cold and 
clammy slan with peispirmg palms The physical movements aie jerky and 
neivous It is necessary to emphasize this desciiption nhich is drayvn from 
the records made hr non-medically tiained observeis It cannot be considered 
a biased statement but constitutes a simple lecital of actual fact However, it 
IS not to be assumed that all students react in this manner Tins condition is 
marked in some and entirely absent in a few but most students exlubit some 
disquietude Along yiith the oiitwaid manifestations ne may expect others, 
more obscure, affecting the inteiual organs 
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All) tendency picbcnt m the student tomid the manifestation of disijuie 
tilde IS o\ng:gtinted at Ins fiist roentgcnoscopic o' animation b\ the aery new 
ness and stinngencss of the e\peijcnet bi its nne\i)ected character and hj 
the iiecossai 1 icccssonc, of the technique, the doihiicss the close eonrinemcnt, 
the odoi of qroiu the niinhh of tin niotoi, tin spitting of the high ten 
Sion, and the static disch irgcs 

As the student becomes accustomed to the lontinc the simptoms diinm 
ish Ills prow nip o\periciicc of medical ti iiniiip and Ins iiici c ismp hnow ledge 
of the principles of medical science deiclop his nndeist nidin„ and, be the 
time ho IS a &o|)homore he lauh CTliibits am ontiriid indication of disqui 
etude 

Gcneralh spial mg compniisoii of tin sneral lecoids tluoioscopic and 
radiographic, of each student slioirs n piopiossiic icdiiotion ni dimensions of 
gastric shadow and an niciensing gastric aeliiitv in ii action pattern as the 
student’s st itus is laiscd through the rushmin to the Sopliomorc seal 
Neserthelcss, n sudden unexpected stimulus jnodiicis an inimcdiitc effect 
which, despite the rapid ucoseis, points towaid the coiidifion chninctcristi 
calls found and more prolonged in duration m the rroshmau 

THE INSTSTIGSTtON OF ESIOTION SI DISTtianAsieE OP ClSTlUr rSTTECNS 

One of the fiist essentials m a pohes lool mg towards stabiliration of 
gastric responses is the asoised olimiimtioii of all tricl s ” fetiidcnts at the 
begmning sscro quite natmnlls approhciisisc of their exploitation for pur 
poses other than that so clearls a/Simcd namelv their own education in mcdi 
cine and the mutual mvcstigatioii of normal gastric behavior It svas difficult 
for them to icihzc tli it iii a quarter of a ceiitui i of roentgenological teolmiquo 
no serious and long sustaiiud attempt has been made to analjse oritically the 
gastric responses The lapse of siais during which we base faithfully lived 
lip to our declared principle has aliased this feai It has also taught us the 
worthlessness of such cxperimenfs ns have been done by others purporting to 
show the modification of gastric lesponse hs emotions suddeniv “evol cd” bv 
the subject himself as a result of his oss n thoughts or s olition These supposed 
reactions hnsc been ie„istiud tliioiigh fiiiuboiiis bs leser on a smoked surface 
without am control of obseisitioii to learn svliat iclntion if anj exists be 
tween the record and the details of gastric bchanor IVe hare loanied that 
the aerj fact that a subject 1 nows he is to be the object of a “psjchologieal’ 
studj pioduees such an effect upon gastric reaction pattern that the result of 
the particular stimulus acsed will be a distorted one We lealize also that anj 
stimulns once dehbeiatelv used can never be employed again Under such 
circumstances how can we plan cxpeiiments which shall be direct enough to 
have an\ definite value We believe this can be done by taking advantage of 
incidents which are bound to happen in am long continued stiidv But in 
order to take piopci advantage of them the investigation must he planned to 
provide for eventualities 

Theie aie two classes of mteifeicuec which call foi attention The one is 
momentarv, the other sustained Tho formci compuses mental shocks the 
latter includes mental strain In tlus article w e propose simply to indicate 
possible lines of investigation 
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THE RECORD Or MENTAL SHOCKS 

A Simple instance of this susceptibility can be demonstiated by an appar- 
ent blundei in technique Student No 1027, at bis third gastro intestinal 
examination, bad already been observed at the fluoroscopic scieen and now 
stood in the regulai position, prepared foi the 10-minute ladiogram At the 
moment of exposure the opeiator’s thumb slipped off the timing switch and 
the initial noise made by the throwing in of the high tension was instantly 
inteirupted The operator leeovered the switch immediately and the expo- 
sure was made with a delay of approximately one second Suspecting that 
this ladiogiam would be a failure, the student was exhorted to lemam steady 
in position and a second radiogram was taken aftei the lapse of one minute 
The student was then released fiom this position and allowed to walk about 
the room Fne minutes later, a thud ladiogiam was made of his stomach 
Thioughout this experience the patient was composed and absolutely unawaie 
of any disturbing influence caused by the inteiiupted exposure during the 
taking of Ills fiist radiogiam Nevei tireless, the result, on this first ladiogram, 
showed clear indication of distui bailee by modification of sites of pylorus and 
greater curvature and by absence of peristalsis The positions of the various 
gastric features on the three successive radiograms are given in Table I 


T/VBCE I 

PSlCilOLOOlCAL IMLOENOE ON STOMACH POSITION 



TIME 

CARDIA 

PYLORUS 

GREATER 

CURVATURE 

1027 H 

4 J5 P M 

MT12 

ML3 

LL4 

I 

4 56 

MT12 

TJL3 

ML4 

J 

5 00 

MT12 

clL2 3 

dLS 4 


The constancy in position of caidia is quite chaiacteiistic of oui studies 
in general The elevation of pyloius is unusual and is to be mtei preted as 
evidence of recovery from a minoi gastric collapse resulting from the regis 
tration by the student’s stomach of a stimulus which made no impiession upon 
his consciousness The site of greater cuivatuie sJiows the same response in 
more maiked degiee The simple lecital of these changes is not in itself con- 
vincing but they are accompanied by equally significant changes in gastiic 
motility In figure 1, radiogram H (4 55) shovs evidence of verj shallow 
peristalsis and the gastric tube is relatively bioad In the succeeding radio 
grams, I (4 56) and J (5 00), the gastric tube is narrower and peristalsis is 
apparent Indeed in J the existence of a marked wave of peristalsis has 
deflected the greater curvature so that at one point it reaches the uppei bor 
del of the fourth lumbar vertebra 

It mi'^ht be objected that the foregoing observations may equally uell be 
chaiacteirstie of any repeated ladiography This is not our expeneiice We 
have made several studies by serial ladiography, and in no one is there anv 
lulenee of this phenomenon Indeed, exaggerated gastric dimensions, usu- 
fiy known as hypotonj , and diminished peristalsis are the two features winch 
we find characteristic of the disquietude symptom-complex 
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Kepeated obsenntions of stieli fempoiao CMdcncc of disquietude as just 
noted 111 student 1027 are seen at fluoroscopic e\nininations uhen it is not 
alivajs possible to make permanent records On damp dajs ulien there is a 
greater static discbarge from the siippoiting bar of the fluoroscopic screen to 
the student, u e not infrequciitlj sec a sudden gastric disturbance winch can 
be definiteh associated iiitb a static disebaige 

jlnother student, No 1030 a Sopboniore letualh imder obseriatioii on 
the fluoroscopic screen reeened a telcgiam of ubicli be was immediatelj 
apprized The regular peristaltic rintlini censed instnnth and the gi eater 
curratiire of the stomach shadow dropped He was then released to lead his 

1027 

RADIOGRAM AT 4 55 

4 56 



H" 1 — Inrtutnce of nionientnr% mental shock Rcco%er> of gtomach from a sudden un 
expected stimulus as slio^vn In three succe sive radlocrnms at Intervals respecthelj of one 
minute and four minutes 


telegram ■uliich pro\ed to be a mere lequcst requiring consider-ition Ttventj 
mmutes later, after attending to the rcpl>, the student ttas again examined 
at the screen Peiistalsis had le established itself but the greater curva 
ture had not jet returned to its oiiginal position 

Student 1025, during his Sophomore examination lAas being inspected at 
the fluoioseopic screen A\heiJ a sudden flashing occurred in tho CooJidge tube 
resulting in an immediate break in the circuit The consequent gastric col 
lapse was apparent and lasted foi somewhat less than an hour 

It IS not necessary to provide a mental shock in order to produce tempo 
ran inhibition of peristalsis We regard it as usual to find entire absence of 
peristalsis for one minute after lecalling a student to the screen At the expi 
ration of this time waves again make their appearance 
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THE RECORD OP MENTAL SHOCKS 

A Simple instance of this susceptibility can be demonsti ated by an appar- 
ent blunder m technique Student No 1027, at his third gasti o-mtestmal 
examination, had alieady been observed at the fluoroscopic screen and now 
stood in the regulai position, piepaied foi the 10-minnte radiogram At the 
moment of exposuie the opeiator’s thumb slipped off the timing switch and 
the initial noise made by the thiowmg in of the high tension was instantly 
interiupted The operator recovered the switch immediately and the expo- 
sure was made with a delay of approximately one second Suspecting that 
this radiogram would be a failure, the student was exhorted to lemam steady 
in position and a second radiogram W'as taken after the lapse of one minute 
The student was then released fiom this position and allowed to walk about 
the room Five minutes later, a thud radiogram was made of his stomach 
Throughout this experience the patient was composed and absolutely unaware 
of any disturbing influence caused by the interrapted exposuie during the 
taking of his first radiogram Nevertheless, the result, on this first radiogram, 
showed clear mdrcation of disturbance by modification of sites of pjlorus and 
greater euirmture and by absence of peristalsis The positions of the various 
gastric f eatui es on the three successive radiograms are given in Table I 


Tabij: I 

PSICIIOLOGICAI. ImLUENCE ON STOMACH POSITIOV 



TISIE 

CARDIA 

DTLORDS 

GREATER 

CURVATURE 

1037 H 

4 55 p M 

MT12 

ML3 

LL4 

I 

4 50 

MT12 

ITL3 

ML4 

J 

5 00 

MT12 

dL2 3 

dL3 4 


The constanej- in position of cardia is quite characteristic of our studies 
in general The elevation of pylorus is unusual and is to be interpreted as 
evidence of lecoveiy from a minor gastric collapse resulting from the regis- 
tration by the student’s stomach of a stimulus wdiich made no impression upon 
his consciousness The site of greater cuivatuie show^s the same response in 
more marked degree The simple recital of these changes is not in itself con- 
vincing but they are accompanied by equally significant changes in gastric 
motility In figure 1, radiogram H (4 55) shows eridence of verj shallow 
peristalsis and the gastric tube is relatively broad In the succeedmg radio- 
grams, I (4 56) and J (5 00), the gastric tube is narrower and peristalsis is 
apparent Indeed m J the existence of a marked wmve of peristalsis has 
deflected the greater curvature so that at one point it reaches the upper bor- 
der of the fourth lumbar vertebra 

It mmht be objected that the foregoing observations may equally well be 
chaiactenstic of any repeated radiography This is not our experience We 
have made several studies bj serial ladiogiaphv, and in no one is there anj 
pxidence of this phenomenon Indeed, exaggerated gastric dimensions, usu- 
llv known as hypotony, and diminished peristalsis are the two features which 
find characteristic of the disquietude symptom-complex 
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pumsliinoiit file raciilt\ for dislioiicstj in nn CTTraimtion, the pcnaltj for 
%\hich ib t'-piilsion fioin the stlioo! N\ith consequent termination of Ins medical 
cireer 1 inure 2 slious siipei imposed Ir icings of ridionrams taken at the 
tune of Ills tuo "astro intestinal c\aniinntions flic stomach, upon the occa 
moil of the fust e\iiminiition, is oiii pceuliiirli tree from the usual rreshman 
collapse At the second o\nininalion tin stoiiiiich CNhiliits a geneial ptosis 
It IS quite (ominon in oiii e\pcriciiu to tiiid i louiniv of „reatei cursatiire 
A drop in pslorus more rareh occurs, an CNUinple being No 1027 just de 
scribed A lowering of cardia in addition, is CNtrcmelj raie In tins example, 
the cnrdia is loucicd tliicc lertibral units the piloriis four and the greater 
ciinature six Then is therefon a profound disturbance in stomach posi 
tion It might bo tlioiight tlint inoditicatioii ol lespiratoii position from one 
radiographic session to nnothei might account for the louering of cardia 
Our experience is unequnoealh contrari to such an explanation Change of 
position be one unit should bo considered negligible because of the technique 
of registration Change of position bj tuo units is more significant Change 
of position bj three units indicates considerable distui banco In prolonged 
collapse sueli as this the picture oI peristalsis need not be affected and, in 
deed, peristalsis uas found moderatch actiie in No 324 

Another example of tins 1 ind is to be found in student No 12 who was 
also auaitin^ tlio inicstigation of grace charges lie understood fullv the 
possible effcot of bis mental situation upon bis „astrie response and uas deter 
mined that there should he no usihh (fifect Oni tJiioroscopie studj and the 
radiograms taken should no dioppmg u hates or of the greater eunature 
compared with the studies made uhen he uas in normal mental condition 
IVe houcser gasc him both mill and buttcimilk meals and found that esen 
buttermilk failed to elicit ans peristaltic actnitj As the examination uas 
made on the sen dm uhen the hoiiiblc situation fust dauned on him ue 
feel that inluliition of peristalsis uas probablj a direct clfect 

TTIE EFFErT OF DEPnuSSING MENTIL STr UN 

The first group of ox implcs presented uas one illustrating temporarj 
mental shock, the second compiiscd instances of mental distress merging into 
apprehension We shall nou present an instance fiom the third category 
namel} a student iindci prolonged stiain it being understood that strain sig 
nifies here depiessue strain not exhilaration We do not expect, therefore, 
am disturbance of the peristaltic lecord We shall look for an effect pro 
duced upon the gastric dimensions The student in question is No 327 a man, 
quiet, modest, and rather diffident, but a good worker and an earnest student 
For contrast uitli bis iccord we shall include that of N'o 304, another student 
of very similar cbaracteiistics Both these men exhibited the usual evidence 
of disquietude m tUeir FiesUraan Octobei examination, and the radiographic 
outline of their stomachs coiresponded with these external manifestations 
With increasing expenenec and adjustment to the conditions of student hfe 
both shoued i eduction of gastric sliadou dimensions and increased vigor of 
peristalsis during then Febiaiarj gastro intestinal examinations Figure 3 
shous the reduction in gastiic dimensions and increased vioOr of peristalsis 
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A momentaiy dioppmg of the gi eater cuivatuie is ehaiaeteristiealh 
present if the student stumbles as he steps on to the insulated platform behind 
the screen when leealled for fuither liuoioscopic examination 

These inteiferenees are nevei seen if the student is uariied of some 
impending expeiience Foi example, considerable static is sometimes devel- 
oped 111 ourselves as a result of the heav\ insulation to uliich we aie all sub- 
jected The student is told of tlie possibility of spaiks from his body to 
the grounded seieen "When so uarned theie is no stoppage of peristalsis or 

324 

OCT ’25 

FEB ’26 



Fig- 2 — Influence of acute mental di*?ties«? The ma^ltude of the eftect is sho^n b\ pto'^ls of 
pjlorus and of the f\en larer ptosis of cardia fn addition to that of gi eater cuiaature 

modification of tone, both of iihicli may oceiii with the first spaikmg il he is 
not M arned 

In instances of minor effect the condition laioum as hj^potony is induced 
but no interference is seen in peristalsis When the effect is moie exaggeiated, 
peristalsis dimmishes oi is inhibited In oui expeiience peristalsis myaiiabl} 
leturns before the dimensions of the stomach resume normality 

THE EFEECT OP MENTAL DISTRESS 

Student No 324 yvas examined as a Freshman m October 1925 and again 
mPebruaiy 1926 At the time of the Pebiuaiy examination he yyas ayyaiting 
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score of times Sliall lie brush Tside the obiioiis nnd search for an abstruse 
origin, or shall ne reject the eiidencc because the abiioiraal response was not 
planned in adianoo? Sureh i\e ha\c said enough to demonstrate that inter 
fcrciicc planned ahead noiild be most unlikely to take the course piedicted 
We hasc, in the smooth muscle of the alimcntair tract, a sensitive indicatoi 
of emotion nhich is not onh nholh ficc from aoluntarj control but is also 
incapable of being dragged oicr the fhieshold of coiiseiousness 

In our recoids are instances of the interference in gastric response bi 
fatigue in its laiious stagis and bj the onset of sudden illness These are 
still more difficult to anahsc Thei will be reserred to swell the growing 
mass of esidenee on behanor patterns nhicli slonlv accumulates ns the jeais 
pass and the conduct and comprehciisuciuss of our inicstigations grow eier 
more complete 


susiMAnr 

1 The differences found betHoen the gastric reaction patterns of Fresh 
men students examined for the first time and those of welt trained and co 
operative Sophomore students point to the presence of a distuibing factoi of 
central nervous origin which is being minimii’ed ns the student piogresses in 
his medical curriculum 

2 The effect of this factor is twofold, nainch in a relaxation of the 
length phase of gastric smooth muscle known as hjpotonv and in inhibition of 
peristalsis 

3 Both effects maj be present or one only occur, depending upon the 
various complicating and modifv mg conditions encountered 

4 Such central disturbances mav be divided into three categories 

A The purely temporary effect of mental shock 
B The more prolonged results of mental distress 
C The long sustained modification of behavior pattern by mental 
strain 

5 In mental shock there is an inhibition of peiistalsis of evanescent char 
acter and a “lovvernig of gastric tone” which is of greater duration, depend 
mg upon the character of the stimulus 

6 In mental distress there may be lowering of tone or inhibition of pen 
stalsis but if the latter bo present it is of such fixity that it cannot be removed 
by the stimulus of butteimilk (or lactie acid) 

7 In mental strain we do not expect inhibition of peristalsis but find a 
quite defimte change in length phase (lowering of tone) It is this phenomc 
non which makes itself appai ent in the October Freshman 

8 The very nature of these mterferences m behavior pattein makes it 
oertam that they would not be encountered m their simple foiins if the experi 
ments ■n ere planned ahead 

ABSTRACT 

Interferences of central neivous ongm can and do make tiieir presence 
felt an gastric beha'vior patterns The analysis of these interferences can be 
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most efficiently earned out from a study of such instances as occur m a large 
clinic of carefully conducted investigation The fore-knowledge of an impend- 
ing stimulus IS enough in itself to distoit oi even to break down the experi- 
ment completely We have studied the elfect of mental shock, mental distress 
and mental strain, and Iieie piesent out analj'sn of tlie data obtained 
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LABORATORY METHODS 


A STUD'i or THE AEW FOLIN MICROJILTIIOD FOR THE 
HI TEinriNATIOA OF BLOOD SLGAR* 


Br S L Lciiiorr, A i\f \nd Donornv Koppel, B S, York, N 1 


OECENTLT Folin' dc'^ eloped a method for the detcrininatiou of sugar in 

01 cc of blood 111 this method the ^ngir is oxidized nith ill aline 
potassium ferric^ nnide ns in tin method of Hagedorn and Jensen In the 
Hagodorn Jensen method the amount of itdnced fernejamde is determined 
bj titrating ^vitli an iodine solution -nhiio m tlie Folin method it is deter 
mined colonmotncalh ns Prussian blue b\ the addition of a feme silt 

"We felt tliat this method, if pro\ed of sufficient accunc\ should find a 
place among labo^ato^^ procedures It occasionally happens that one has dif 
ficultj in obtaining blood from a lein Also in the treatment of diabetic 
patients, Tvlierc a blood sugar determination is required often it should be of 
particular %aluc 

From the beginning of oiu imcstigation of this metliod we ba\e enconn 
tored an obstacle in that the gum arable failed to bold the Prussian blue in 
dispersion for a sufficient length of time Tins was particularly the case with 
blood filtrates containing abnormal amounts of sugar Wq have tried various 
grades of gum arabic, and ■while some were better than others, ve could not 
rely upon them We ha^c also tried other protective colloids without much 
success 

A good protcctne agent for Prussnn blue is oxalic acid This acid has 
been used for some time as a peptizing agent for Prussian blue in the prepara 
tion of colloids We ba^e found the allcali salts of oxalic acid to be particu 
larly effectn c We Iiaa c used a 1 per cent solution of potassium oxalate w Inch 
"as added after the addition of the feme salt (no gum arable was present in 
tlie ferric salt) A number of tubes Trcre set up containing the same amount 
of sugar but iMtli "Nary mg amounts of oxalate The first appearance of a pre 
cipitate "as noted b\ means of a hand lens As is shown in Table I, the 
oxalate is a good protectee agent for the Prussian blue 


Table I 

Length or Tisie That Prussian Blue Is Protected Against Precipitation by 
Potassium Oxalate 


TUBE 

POTASSIUM OXALATE (1 FEE CENT) 

TIME or PROTECTION 

1 

0 1 c c 

2G minutes 

2 

0 2 c c 

33 ‘ 

3 

0 3 C C 

47 '' 

4 

0 5 c c 

60 ' 

5 


78 “ 

6 

1 0 cc 

No protection after 2 Jiours 

7 

None 

8 minutes 

• — — . 


rVom the Biochemical Laboratory of the Lebanon Hospital New York- 
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Hoi\ ei er, we soon liad to abandon the use of oxalate, since we found that 
it exeits a bleaclimg action on the Piussian blue, thus giving low and unieli- 
able sugar values We then turned oui attention back to the gum arable, and 
after some expeiimentation we devised a simple technic for the preparation 
of a puiified gum aiabic which gave good protection to the Prussian blue for 
a sufSciently long time 


PURiriCATION OP GUM ARABIC 

Eighty grams of eiude gum aiabie are ground to a powdei and intro- 
duced into a liter Erlenmj'er flask to which is added about 600 c c of 10 per 
cent acetic acid Solution is bi ought about by occasional shaking No heat 
IS applied When most of the gum is dissolved, which takes a few houis, it is 
filtered through a Buchnei funnel with suction It is best to filter not more 
than 200 c c at a time and to change the filter paper before adding more gum 
arable solution, as otherwise filtration becomes verj"^ difBcult The filtrate is 
then transferred to a large beaker, and two volumes of 95 per cent ethyl alco- 
hol are added, a snow white flocculent precipitate is foimed at once This is 
filtered on a Buchner funnel and washed with 70 per cent alcohol until the 
Bashing IS fiee from acid The gum is then placed in a shallow porcelain 
dish and heated on a water-bath until diy 

A 10 per cent solution is prepared bj-- heating the gum aiabic in water on 
the water-bath until dissolved, and filteied nfiiile hot through filter paper in 
an ordmaiv funnel, no suction being required The gum dissolves very readily 
and filters easily 

We do not add the gum aiabic to the ferric sulphate solution but keep it 
in a separate bottle The ferric sulphate-phosphoric acid niixtuie is prepared 
accoidmg to Folin but without the gum aiabic In the test for sugar we add 
one c c of the 10 pei cent gum arable solution immediately before adding the 
feme sulphate The gum is kept separate because it prevents the precipita- 
tion of Piussian blue foi a much longer time than u'hen the two are kept m 
one bottle With bloods containing up to 200 mg of sugar per 100 c c of 
blood, at least one hour will elapse befoie any visible precipitate can be 
detected 

The amount of piotection given to the Prussian blue bv the purified gum 
arable depends upon the amount of sugai present The less the amount of 
sugar the greater the piotection This is shown in Table II 


Table II 

Protection of Prussiva Plvf b\ the Purified Guai Arvbic 


TUBF 1 

Mr SUGAR IN 100 C C OP BLOOD 

TIitF OF PROTECTION 


50 

No protection after 2 hours 


100 

70 minutes 


150 

61 " 

4 

200 

58 “ 


The most accurate results bv this method are obtamed when the unknown 
Tid the standard contam about the same amount of sugar This is due, to a 
t extent to the laiiation in the amount of feriicjanide present in the 
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diffcieiit tubes, pioduciiig a greenish tint of AarMu^ iiitcusiU, thus making 
tlie matcliing of colors i itlicr difTiciilt 

lliis dl^lcult^ we o\orcninc to ii great extent b\ using tliice samples of 
the uni noun sugai solution contniniiio \nrMng amounts of sugar, as follons 

Tub*. 1 contniiis -1 cc of filtntc 

Tube 2 contniii*} 3 cc of filtntc + 1 cc of oTtcr 

Tube 3 coutumi 2 cc of filtrate + 2 cc of water 

lor Hu coloiimcIriL coiiipaucoii Hint tiilie is elioccn Hie color of wlucli 
most icseinbics Hint of the stnndard 
TIic cnlctilntion is ns follows 


Tube 

1 

It 

100 = mi. 

siigir jur 

100 

c c 

of 

blood 

Tube 

2 

JL. 

100 = mg 

sugar per 

100 

c c 

of 

blood 

Tube 

3 

20 ^ 
n 

100 = mg 

sugar per 

200 

c c 

of 

blood 


The use of three tuhos lins aiioHici ad\mtage in that it enahles us to 
deteiinme up to 450 iii„ of sugai without linsing to repeat the determmation 
in hloods oontaiuiug large amounts of sugar as 1 c e of the fciricianido will 
take care of onlj 225 mg of sugar 

We linse ohed ed this method n^uiust that of Foliu \Vu’ on a large iiuni 
her of bloods ^\ e used the Foliii Wu filtrates winch we diluted 1 to 10 thus 
making a final dilution of 1 to 100 The icsults obtained were mtaiiably 
lowei than those obtained b\ the method of Folm and V>u, thus confirming 
the findings of Folin Table III giaes the figures for a few of our determina 
tions 


TaBI.15 111 


METHOD OF FOLIN UU 

METHOD OF FOLIV 

130 

119 

D4 

91 

109 

104 

119 1 

lOb 

123 ! 

119 1 

188 

10- 

99 

9.J 

240 

2-4 

12o 

llo 

117 

111 

124 

117 

237 

216 

2G2 

230 

81 

SO 

85 

S3 

102 

97 ' 

113 

112 

90 

90 

88 

S" 

173 

lo6 


We then did a nmiibei of deteimm-itioiis to see wliethei good clieci s could 
be obtained hr tins method on samples containing the same amount of sugar 
These determinations weic done on triplicate samples and checked against 




154 


THE JOE'RXVL OF LABORATORI ‘VND CLINICAE MEDICINE 


tnplicate samples the Folin-Wii method Table IV shoiis the checks h} 
the Foliu metliod iieie not quite so good as those obtained hi the Folin-lYu 
method 

Table IV 


FOLIS !\ L METHOD | 

1 FOLl\ MFTHOD 

87 

bC 

86 ! 

84 

70 

81 

98 

07 

96 

96 

00 

92 

137 

140 

138 

133 

134 

120 

21G 

209 

218 

202 

208 

200 

25 ) 

2bl 

2->2 

238 

247 

230 

81 

81 

80 j 

73 j 

79 

75 

02 

94 

91 

85 

88 

t 87 

IOC 

104 

108 1 

08 1 

103 

100 


Kecentlj Folin^ lias publislied a supplemental! note on his new sugar 
method in Avhicli he leeommonds the use of Ghatti gum instead of the gum 
aiabic We have not tiied Ghatti gum, foi ive obtained satisfactoiy lesiilts 
Mith the pmified gum aiabie Although this necessitates the use of two sepa- 
late solutions ue see no paiticulai disadiaiitage in it 

We piepaie oui standaid fiesli dailv bv diluting the Folin-Wu standard 
1 to 10 vith uatei and ue ha!e had no difficult! fiom this qnaiter 


SUMMARA 


1 The neu blood sugar method of Folin vas tested and checked against 
the method of Folin and Wu While this method is not quite so accuiate as 
the Folin-Wu method and is not meant bj Folin as a substitute for the Folin- 
Wu method, ve belie! e it desei!es a place among laboiatoiy pioceduies 

2 A technic is desciibed foi puiifying gum aiabic vhich is used as a 
protective agent foi the Piussian blue 

3 The use of three tubes in the test is lecommended thus allowing one to 
approximate very closeh the color of the standaid, theieby obtaining nioie 
accurate results B! doing this no lepetition is necessaij in cases vith a high 
blood sugar content 
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soMi MODii’jrAiioxs i\ jiif ni-innn\\uo\ ot No\PRorri\ 
MrKO(,i\ i\ iiooir 


P\ S Ij Li iiioFt V M \iu 'ioifK { it\ 


A LL the methods usid foi tiu <k!Li niiniitmii of iioiipioftin mtiogtn in 

blood me based njmn t)it same punciplc that of tJie ongninl Ivjeldahl 
method of digestion n itli sulplitiiic auti bv means of wIikIi the nitiogon is 
eomtrted into ammomuin sidpha1< In tin Kjfldahl method the \\oimccI am 
monia is liberated into an acid medium b\ nitans of distilfation and is then 
titiatcd ^Mth a bast of Knonn «ormnlit\ a ^Cl} cumbersome pioceduie 
M>ers' substituted n ration /oi distdlntion Foiin and Dems substituted 
ncaslenration of tlu ammonn for tituition thui> mal ing it a eolormietue pio 
cedure Latti Folm and Wu^ Innt deMstd a procedme uheieb\ the distil 
lation 01 aeration nas ciitinh ohmmittd the >vessler solution being added 
directly to the ammonium sulphati lIo«e\e! m this method a gitat dt il of 
attention must be pud to tin pioptr sin of t)ie flame usid for digestion and 
also to the proper length of fmu of dip.(stion oi tlie pliosplioiic acid present 
m the digestion mixtuio lull pictipitatt sihca from tlic glass of tlie dig^estion 
tube and produce cloud} solutions uith tlie Ncssler u agent It is also nects 
sarj to add waUi at tin piopci time btfoie tlie imsturt li is tooled sufficient!} 
Failure to obsenc mi} of these conditions will make the determination useless 

These difficulties auic finalh eliminated entireh b^ the ingenious pioce 
dure of Koch and SIcMeekiii^ nho dispensed with tlie acid digestion mistuie 
of Polin and Wu and intioduced the use of sulphuric acid and li\diogen per 
oxide as the sole digtsting ngtnt T!ic use of h}diOe,en peroxide was first 
suggested b} M}ors Koch and WcMtekin also used a modified Kesslei solu 
tion in which no meicurous salts are present 

This method has been used in this laboi ntor\ foi tlie last two }cars witl> 
^ or} good 1 csults 

AYhile this method is quite ideal there aic still two disadvantages pres 
ent (a) bumping of the solution during digestion thus being exposed to pos 
aible loss of nitrogen and (b) the h}diogen peroxide contains some nitrogen 
though the amount of nitrogen present in a few diops of 30 per cent hvdro 
gen peroxide was found to be vei} small indeed and foi piactical purposes 
ma} be disregarded The puiposc of this paper is to intioduce measures for 
overcoming these difficulties 

The gieatest source of trouble is the bumping ICoeh and JIcAIeekin sug 
gested that the digestion ma} also be done on the sand bath However, the 
sand bath does not help much when test tubes are used But b} substituting 
fiat bottom flasks for the test tubes this difficultv is completeh overcome TVe 
ha^c used 50 ce pvrex volumetric flasi s Ivo glass beads me necessaiv noi 
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desiiable to piCAont bumping The boiling takes consideiabh loiigei but 
pioeeeds verj smoothly and digestion is complete The gieatei length of time 
IS no objection since a gieat many deteiminations can be done at the same 
time No Matching is necessaiy so that othei noik may be done nhile the 
flasks are being digested 

The pioceduie is essentially that of Koch and SleMeekin 5 c c of Polin- 
Wu filtiate aie intioduced into the flask to nhich is added Ice of 50 per cent 
sulphuric acid and alloived to boil on the saud-bath until SO 3 fumes fill the 
tube, boiling is continued foi five minutes longer The flask is then lemoved 
fioni the sand-bath and alloived to cool foi tivo minutes Thiee diops of 
30 pel cent hjdiogen peioide are added and the flask is again placed on the 
sand-bath and boiling continued foi five minutes aftei the SO 3 fumes have 
begun to come off The flask is then alloyed to cool to loom tempeiatuie and is 
filled about tno-thiids ivith distilled ivatei While lotatmg the flask 12 c c 
of modified Nessler solution aie added, and natei to the 50 c c maik A clean 
stoppei is nisei ted 111 the flask and the contents aie ivell linked and compared 
111 the eolorimetei against a special standard solution 

The giaduation mark being on the neck of the flask has the advantage 
ovei the tube in alloiving for moie accurate dilution 

The small amount of nitiogen ivhich is present 111 the hydiogeii pei oxide 
IS taken care of by using a special nonprotem nitiogen standaid which is 
tieated nith the same amount of hjdiogen pei oxide as in the blood filtiate 
The standaid is prepaied as follows 

PREPARATION OF STANDARD 

Weigh out 0 283 gm of puie ammonium sulphate (chemically puie am- 
moniuni sulphate leeiystallwed tivicc and dried at 100° C to a constant 
iveight) and dissolve m ivatei in a small beakei and vash it dovn into a liter 
lolumetiie flask, ivashing doiin the beaker with successive changes of ivater 
until the flask contains about 600 c c of water 

Into a 200 e c pjrex beakei 01 Eilenmvei flask place 600 diops of 30 pei 
cent hjdiogtn peioxide (use the same diopping bottle containing peioxide 
yliicli is being used 111 the test, in ordei to have the drops of the same size) 
Add 25 cc of concentiated sulpliuiic acid and heat on the sand bath until 
SO 3 fumes aie given off, and continue heating foi ten minutes longer When 
cool, add this to the volumetiic flask, n ashing it doiiu with a feiv portions of 
watei Add to the flask containing the ammonium sulphate, slowly, with fre- 
quent shaking, 175 c c of concentrated sulphuiie acid When cool, add water 
to the liter maik Let cool again and add water to the maik, mix well and 
place in a well stoppei ed bottle 

This standaid not only compensates foi the nitrogen piesent in the hydio- 
"eii pel oxide, but it will keep almost indefinitely 

This standaid contains 0 3 mg nitiogen m 5 e c Foi use, 5 c c of the 
standaid are placed in a 100 c c %olumetiic flask about two tliiids filled with 
wLi and while rotating the flask, 25 ce of the modified Nessler reagent is 
added and diluted with water to the mark 
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TIu cnkulntioii is tlio same as in tlip mctliod of Folin and AVu "When the 
standard is set at 20 mm tlieii 

20 

-^x 30 *= nio N P N per 100 c c of blood 

A large number of dcteiininations were pei formed bj this procedure and 
Mere died ed b\ the iiietliod of Koch and 'NIcMctkin using test tubes for the 
digestion A c^^ dose died s Mcie obtained R\ using the flasl s instead of 
the test tubes and b^ heating, on the sand bath, elosn agreements nere ob 
tamed on duplicate samples A feu of the figmes on duplicate samples are 
gn on in Table I 

Taulf I 


PIQESTEO IN TFST TUQFS OVtR MICRO DLKNER 

/ DJQESTtD IN TLKSKh OS B \NI>BATII 

SI 5 

31 1 

32 0 

1 31 8 

2S2 

29 3 

29 3 

1 29 o 

39 0 

3S3 

39 5 

1 39 2 

6/ 5 

GO 6 

70 5 

71 G 

13S ' 

143 

145 0 

' 146 8 

33 7 

33 0 

31 C 

31 , 

490 1 

47 b 

48 9 

49 5 

-0 4 

28 7 

30 2 

30 4 
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POLLEN SUSPENSIONS A PRELDIINARY REPORT 


Bt Jonx a JlLEPH-i, D "Philadelphia Pa 


T^OLLENS aie leeognized as a c.iusatiTe factor m liaA fe\er, eitliei alone oi 
in conjunction iiith the special constitutional tendencv of ceitnm persons 

BlaclvlcT/ in 1865 established this causal relation Dunbai - in 1903 
concluded that the protem constituent of the pollen giaiu was the active excit- 
ant The present da\ method of treating hai fevei nas basicalp established 
by Noon and Fieeman® in 1911 It consists in hvposensitizing the patient with 
an extiact of the oftendnig pollen the extiaet being a solution of tlie pollen 
protein 

A nnmbei of methods haie been used foi the pieparation of protein fiom 
poRen Noon and Freeman^ used distilled watei alteinatelr freezing and 
thawing the inixtuie filteiing and boihug in sealed containers Clowes^ used 
acetone for defatting then exti acted with distilled watei Lowdeimillf used 
physiologic salt solution instead of distilled watei Clock® introduced a sol- 
vent consisting of "iV/] per cent of satmated sodium cliloiide and 66% pei 
cent of ghceiol Koesslei' used 8^% per cent of sodium chloiide as a sohent, 
latei diluting with 10 lolumes of distilled watei making the final extiact con- 
tain 0 85 per cent of sodium chloude Goodale'" employed 13 to 15 pei cent 
by yolume of alcohol in distilled watei Walkei ' adopted a 12 pei cent alco- 
holic saline solution Rackemann^® emploved physiologic saline solution ren- 
dered slightly' alkaline yvith 1 pei cent noimal sodium In dioxide Coca” 
employed an alkaline extiacting medium bufteied with sodium bicaibonate 
Bernton'^ modified Coca s method bv adding two parts of ghceiol to one part 
of Coca s fluid Stier” by alternations in the chaiactei of the extiacting 
fluid selected one containing 46 per cent ghceiine 7 per cent sodium chloride 
and 47 per cent distilled watei as a siipeiioi sohent as measuied bi skin 
reactions 

An acetone msoluble fi action ledissohed m saline solution was tiled as 
a method of refinement This fraction lepresented fiom 10 to 20 per cent of 
the skm reacting substance and therefoie the method did not appioach com- 


plete exti action 

I attempted to extiact lagweed and timothv pollen exhaustneh by re- 
peated extractions wnth distilled watei After extiacting each lot fiye times, 
the dried residue yvas still capable of pioducing positne skin leactions Pol- 
lens apparently, aie yeiy leluctant to complete extraction of the exciting 

principle 
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lilt icsupiL t^neij sliows « ihligrtiit seaicli for n selectne sohent for pol 
lens, and the protenis in paiticulai The effoits lln^e hccii fundamentalh , 
in the direction of pinification and refuument 

Pincss "\IiUtr and AlUs^"* nsin^ foods and nnnnl einaintions reported 
tliat the most cifectne sohtnt in e\tnctm„ the natunl proteins niihout 
dcnafiofltion for obtanun,, skin leaetinjr substances is salt solution np to 10 
per cent 

AUes and Lamsoid state that iHstabiht\ Ion conctntiation of active 
substance, and the pusence of txccssnc amounts of substances iddcd during 
cTtractioiij picscnt objections to tin sivtial methods pioposed foi extracting 
pollens ' 

Preparations ot polhns oi pollen ixtincts should bi sttiih nonniititinc, 
potent st'ible, cns\ to nsi and adaptabK in dosvi 

Peco^ni?ing the rok of pollen as a lactoi in cnusiiie. h iv level it seemed 
logical to take into account tiie lait that polhn in its transit iioni plant to 
patient, IS subject onh to tin climatic conditions of temperatuu and moistuic 
and that it reaches tlic patient in i n itmal oi ci ndi slati 

The infeienee is open here that attempts it punfication and fiactionntioii 
of pollen ma> icsult in den ituiatioii of the active piinciph and that a bettei 
\\a\ to manage the ln\ fcxei pioblem would be to inpct the pollen itself 

\\ith this thought in mind woik was stnitid on Die piejnntion of pollen 
suspensions to be used in the same mtnnei is hiettml vaccines RanisdelP'’ 
cmplovmg pollen suspensions and pollen (\tiacts eUmonstintid evidence of 
hjperscnsitneness m labbits and guinea pi^s bv complement fixition piecipi 
tin production skin reaction anaphvlaxis uid passive tinnstei of sensitizn 
tion While llanisdoU made no comment on the ulatne meiit of pollen sus 
pensions and pollen extracts in the pioduttion ot antibodies the inference is 
permissible that thev arc it least equal in this irspect and that sterile pollen 
suspensions would be suitable agents m the specific diagnosis and treatment 
of hnj fever 

The vviitei in associntiou with '\Iasucci Roos and McAlpme' lepoited 
on the use of phenols in exti acting pollens emplov ing puie tiiciesol and fused 
phenol Abel and Gciluig^® used 90 pei cent phenol as a selective solvent m 
the purification of insulin \Ye bumimiired oui investigation in legard to 
phenols bj saving pure phenol docs not haun timothj pollen it extracts a 
skin reacting substance, it removes an inert substance axvd affords a means of 
sterilizing whole pollen suspensions 

Having found a method of stenlizm^, whole pollen suspensions tlie next 
step was a studj of absorption It was realized that the size of the pollen 
gram and its cellulose structure had to be considered when injecting whole 
pollen suspensions To facilitate absorption the pollen giams are leduced to 
about the size of bacteria The sterile pollen suspensions were injected intra 
dermallj , subcutaneously and mtraperitoneallj into laboratoij animals Giad 
uated suspensions of 1 100 000 to a pollen residue just thin enough to pass 
through a needle vv ere used All suspensions to 1 1 000 w ere pcrfcetlv ab 
sorbed and caused no local distuibauces The massive pollen residue injected 
into the skin subcutaneouslv acted as a stcule foreign bodv with the forma 
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tion of small sterile pustules This same mass caused no untoivaid symptoms 
when placed in the peritoneal cavity Animals killed after five days revealed 
no pathologic condition, nor any evidence of the material remaining within 
the peritoneum, indicating complete absorption 

Pollen suspensions were then used for testing known sensitive patients, 
by the intradermal method, in dilutions of 1 100,000 , 1 20,000 , 1 5,000 , 1 2,000, 
and 1 1,000 

The tested patients were caiefully observed Local reactions, tvpical in 
chaiactei, appeared in fifteen minutes and passed thiough the usual stages of 
subsidence The heaviei suspensions showed a darkened spot at the deposit 
site, which entirely disappeared in four days , and there were no residual nod- 
ules or subjective symptoms of any kind 

A ragweed pollen suspension was substituted for an extiact in the course 
of tieatment in one patient, and it was found that he toleiated the suspension 
perfectly, with complete absorption, and that the interval between injections 
could be extended much beyond that usual in his case, with a bettei clmieal 
conti ol of symptoms than with the use of an extract 

Further clinical trial of pollen suspensions in the tieatment of hay fevei 
IS in progress The only comment peimissible, at this time, is that the suspen- 
sions aie well tolerated, aie no moie painful than cleai extracts, and aie rap- 
idly and completely absorbed Peiiodic itching at the injection site has been 
noted, but this, also, has been observed with the use of extracts A subsequent 
lepoit on the therapeutic value of pollen suspension will be made when suffi- 
cient data are available 

The suspensions are prepared bj maceration to disiupt the pollen grains, 
the pollen mass is sterilized with phenol, and suspended in buffered salt solu- 
tion, containing 0 5 per cent phenol as a preservative 


DISCUSSION 


The plan to employ suspensions of whole pollen, prepared as described, 
in the treatment of hay fe\ei is based on the idea of using pollens in their 
entirety, and as near as possible to then natuial state 

It has been shown that pollen suspensions can be sterilized, they aie non- 
irritatmg, potent, easy to use, adaptable m dosage, and can be supplied with a 
TmTiimum of denaturation 

They are readily absorbed and cause no untouard signs at the injection 
site, nor has a limited clinical use developed any objections 

They are presented for investigation, hoping other workers will become 
interested and try them, with the larger hope that they may prove more effec- 
tive in the treatment of hay fever 


Note Pollen Suspensions i\cre used for tieatment during the past season in both the 
irlv and late ti-pes of haj feier Ten new cases, pieMOusly uiitTcnted, gaie -in aieragc 
^creentnge rebef of 77 per cent, ranging from 50 per cent to 100 per cent Seien cases 
prenousli treated uitli pollen extracts gave an average percentage relief of 90 per cent, 

ranging from SO per cent to 100 per cent , i , 

A 1 1000 suspension ms used, the dose bcguinuig at 1/10 cc progressing, in v fen 

patients, to 2 c c 
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Consfitutjoiinl reactions were noted in two patients, coming on much slower tlmn witli 
extracts, from C to 12 hours after infection, in ono instance foUowiug a purposefulh large 
first dose of V cc in a prciiously treated patient, nnd the other, when a dose of cc 
was reached 

Tlio a\eragc benefit for tho scxentcon cases was 82 per cent which conip ires 
favorably with results obtained with pollui extracts 
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THE SPECTROPHOTOMETRIC DETERMINATION OP 
HEMATOPORPHYRIN IN URINE'' 


Bi Charles Sheard, Ph D / Arnold E Osterberg, Pn D ,t and William H 
Goeckerman, M D Rochester, SIinnesota 


O UR inteiest m tlie possibility of detecting and of nieasuiing bematopoi- 
plij^rm in iiiiiie Mas stimulated bj' the fact that various types of deima- 
tosis aie found clinically in ivhieli the piesence of a photodynamic substance 
may be postulated (oi demoiistiated m ceitain lesions) in oidei to explain the 
effects pioduced bj exposuie to light Wc have picseuted elseivheie§ a clnu- 
cal study of a patient ivitli eczema solaie We aie piesentmg heie the results 
obtained by appaiatus and methods used foi the detection of hematoporphyrin 
in mine 

Speetioscopj and speetophotometii furnish accuiate and lapid methods 
foi the detection of small quantities of substances ivluch, when in solution, 
gne eharacteiistic absoiption zones oi bands The piesence of lery small 
quantities of any giien substance in solution, howeiei, mai not be detectable 
Mith ceitamty b} the use of the spectioseope toi the icason that the peicent- 
age tiansmissiou of light tluoughout the speetium may be so high as to 
obscure the piesence of a loiv peicentagc of absorption of light in the region 
or regions characteristic of the dissolved material For this leasoii, as uell as 
for other reasons uhich might be given, spectrophotometn is often the method 
of choice, for it is possible to measure accurately tlie percentage of transmission 
(or absorption) of light for any given wave-length, thus enabling the observer 
to plot a curve shoiving the relationship existing between ivave-lengths and 
percentages of transmission (absorption) of light The quantity of the sub- 
stance in solution ma\ be estimated from an application of the laws of Lam- 
bert and of Beer Since, then, the extinction coefficients c, are proportional 
to the negative logarithms of the unabsorbed light, I, and since the extinction 
coefficients are piopoitioiial to the concentrations, C, it follows that 

( 1 ) 

e„ 0. - log L 


If therefore, it is possible to make a solution of hematoporphyrin nhicli 
.rues one or more characteristic absorption zones, the presence of hemato 
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poiplnnn can bt nsceiHuiLd nnd flic ninoimt c tu be (IcUiimiud fiom an 
application of the equation (1) to the spectrophotomc tuc data c aic le 
cording: m this paper a method mIucIi gi\(s a chaiactcnstic absorption 7onc 
foi hematopoipln nil in uinio tlioreb> pcunittmg spectiophotoini tuc deter 
mmations of the amount of iKinatopoipfiMm presuit in teims of cubic euiti 
meters of blood for each 1000 e c of mine 

Till DIUCT I ! VDI\0 sut TROt llOTOMITEP 

e ha^c used m these inaistv itions tiu duect it idm^, spictiopimtomitei 
made b\ IveulTel* and Tssir ind ufeiied to in the literatme as a color 
anahzcr'* (Figs 1 and 2) 1 ht niNtiumont consists tssentinlh ot a lamp 

house carruHp f\io blocks of ma^nismm caibonaU (cut from the same cikc) 
ivluch arc placed at tlie leni thesi blocks ser\c as sources of li^lit lor turns 
mission tluonp.h the leccptacUs tonlannn^ tho liquids to be csaimned ihc 
beams of light loflected 1)\ the blocks iftt i tiansmission thiough two suitable 
openings in the fiont ot tin lamp limist entei the two leceptaclcs contaimiie. 
the solution and the sohent rts|Htti\(h These tubts aie pliud m the 



pis 1 — Th*. «ipi.tt>ophot n»et r or coin onabzer 

pioper positions befoie the entt nice slit of the specfiometei bj an adjustment 
on the vertical supporting rod The spcctiomctei pioper does not differ in 
fundamental piinciplcs fiom the oidinan constant deuation Upc of iiistru 
ment except for the addition of a biprisni which is placed m front of the tele 
seopic lens sjstera and an obscrMn„ (exit) slit m the eyepiece Throughout 
the senes of observations which ate to be repoited in this papei the entiance 
and exit slits vrere kept at constant or fixed ralues following the initial ad 
justmeat of the entrance slit to gne 100 per cent tiansmission (fiom the mag 
nesiura carbonate blochs) tluoaghout the wliole of the spectrum A balance 
in the intensities of light transmitted bj the standard cell and b\ the solutions 
under examination was made by means of a sector photometer tlie mtenslt^ 
of the light transmitted bj the standaid cell onlj bein^ \aiied at an% gnen 
ware length The standard cell was filled with a nnxtiuc of alcohol and 
acetone (the sohent used) the othei tube contained tlie solution to bcjexam 
ined apectrophotometiicolh 

Iveuftel C "W V direct readlns specUoplJOtomcter J Optical Soc 
instruments 40S 410 19 5 
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Tile method of getting the data shown m Pigs 3, 4 and 5 is as follows 
White light IS passed thiough the two containeis placed in front of the hous- 
ing which carries the rotating sectors and is admitted to the spectiometer 
The spectrometer is set at anj^ desiied wave-length by means of a calibrated 
wheel Poi example, with a setting of 590 millimici oiis (approximately the 
Avave-length of sodium yellow of the spectrum), the observe!, on looking 
through the oculai exit slit, sees two semicircular colored areas in juxtaposi- 
tion, with the dividing line horizontal Both halves of the arch will have the 
same hue (yelloiv) but not neeessaiilv the same biightness or saturation value 



ji-ig 2 Cross sections of ttorKlng parts of the spectrophotometer of ■which the followms 

are noted 1, spherical light house z, photometer S, spectrometer wave-length scale 5 
photometric scale 6 holder for standard sample T, holder for reflection samples 9 field of 
view through the eje slit li, sector disks J7, entrance slit 19, dispersion prism and 99, hl- 
prlsm 


The adjustment for the equality of brightness, or a match is then made by 
vaiying the size of the sector opening m the lotating seetois placed in fiont 
of the spectrometer The percentage transmission of the solution as compared 
to the percentage tiansmissiou of the solvent m the so called standard cell is 
read off diiectly from the calibiated drumhead This drumhead is connected 
mechanically to the sectioned disks in such a manner as to peimit rapid tmn- 
ing of It by hand, thus piovidnig a quick vav of vaiying the relative propor- 
tions of open sector and closed sector aieas In determining the percentage 
tlansmissions foi am giAcn vave-lengtli it has been om custom to allou a few 
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moments Xoi the ndjustmcnt of tin, cie to the spectral Imc uiulir obsoi Mition 
and to record as the funl reading for each vrn\c length taken (oidiuaiih b\ 
steps of 10 niiiliiniorous) the areragc of fire cleterramatioiis nlnoh do not 
rarj inoie than tno to three points respcctnclr Aftei the measurement foi 
eqmhtj of brightness for am gnen «a\c length has been made the proceduie 
as outlined is repeated for as maiir deteimmations and for as mam spectral 
regions as are deemed neeessan 

SPEOTROPnOTOSIETI IC DETEn^^l^ NTIOSS Or HEM VTQPOKl it\ttIN MIOED TO NORMS! 
uiunc rND or iLcoiionic solutions or iiEMSTOiomurKiN 
PIIECIPITVTED 1-ROM USPNE 

The standard cell and the tubes eontaimng solutions mIiicIi were used in 
obtaining the data gircn in Pig 3 rvireS cm in length Curre 2 is for normil 
urine, Ciinc 3 is for mine to iihich n tnee of heniatopoipliMin had been 
added, and Curse 4 shons the spectropliolomctric data in a c ise m uhieli 



Tis S — Spectrophotometric curvea of tranamisalon Curve 1 acldlQetl alcohoHc solution 
of hematoporphj rin (5 cm tube) shovvinj; characteristic absorption zone with maximal absorp 
bt 555 millimicrons Curve normal urine <6 cm tube) Curve 3 urine to which a trace 
Of hematoporphj rln has been added (I cm tube) Curve 4 a case in which hematoporphj rin 
in the urine was suspected 


liematoprophjiin in the uiine suspected Inspection of these three cm^es 
does not show cliaraeteiistic absorption bands or zones and further indicates 
that the shapes of the cur\es (their slopes at anj gi%en i^avc lengtli) are simi 
lar Curve 1, obtained vnth an alcoholic solution of hematopoiphvrin, shows 
a definite absoiption zone in the >ellov\ green portion of the spectra, with the 
maximal point of absorption at 555 luiUimicions 

Curve 1 of Fig 4 is the spcctiophotometnc cuive given bj an acid alco 
holic solution of hematopoiphjnn lecovered fioiii 1000 ec of urine The 
Quantitj of hematoporphv nil lepresents an amount prepiied from 0 75 c c of 
normal blood bj treatment with concentrated sulphuric acid The recovery 
was made bj adding 50 c c of glacial acetic acid to 1000 c c of normal urine 
in which the added hematoporphj rin had been dissolved Tlit acid solution 
was allowed to stand twentv four horns The precipitate w as centrifuged and 
redisboived in 25 ce of alcohol with the aid of a small amount of dilute 
hydrochloric acid Although the curve indicates clearlj the presence of tur 
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bidity, Since the maximal leading ivlueh occuis at 650 millimicions is only 
40 per cent, it definitely shoivs the presence of an absorjition zone n ith a cor- 
responding maximal absorption at 555 millimicions This same absoiption 
zone with a coiiespondmg maximal absoiption at 555 millimicrons is shonn in 
Cuive 2, obtained fiom an acid alcoholic solution each cubic centimeter of 
which contained an amount of heinatoporphi, i in i epresentmg 0 00125 c c of 
blood (In the oiigmal alcoholic solution, each cubic centimeter lepresented 
the hematoporphj rin fiom 0 005 ee of blood Curie 2, theiefore, nas ob- 
tained with a dilution of Vi ) Cuiies 4 and 5 of Pig 4 show the presence of 
hematopoiTihj nil in the mine of tno peisons tested Curve 3 was obtained 
mtli an amount of hematopoiphyim equivalent to 0 25 c c of blood added to 
1000 c c of mine, the lecoveii being made bi precipitation nitli acetic acid 
and re solution in acid alcohol 



Fig 4 — SpectrophotomPtric curset of ti insmission Pune 1 aclQ alcoholic solution of 
hematoporph\ rin recoxeied from 1000 cc of urine (the solution was tuibid) Cuine 2 acid 
alcoholic solutions each cubic centimeter of which contains an amount of hematoporpht rln 
representing 0 00125 cc of blood Curie 3 hematoporphM in equivaient to 0 25 cc of biood 
added to 1000 cc of urine Curies 4 and 5 presence of homatopoi phj i in in the mine of two 
persons tested 


All five cm yes of Pig 5 yveie obtained spectiophotometiicallt fiom the 
acetic acid precipitates of 1000 cc specimens of urine The piecipitate in 
each case y\ as dissoly ed in 25 c c ot alcohol contaiiiiiig a small amount of 
liydrochlorie acid These solutions yaiied cousideiably in coloi oi coloi attii- 
butes, as can be judged fiom the lelatne peicentage transmission of bght of 
yaiions way e-leiigths in the emves piesented In none ot the ciiiyes, however, 
is theie the slightest evidence ot the piescnec of liematopoiphyiin 

In an eailiei poition of this iiaiiei, y\e stated tliat, in the ease of an absorp 
tion zone definitely cbaiacteiistic of the substance ni solution, the concentra- 
tion was propoitional to the negatiie logaiithm ot the miabsoibed light A 
solution of liemdtopoi pin 1111 of knoyyn stieiigth (cfiunalent to the hematopor- 
phynn from a gnen numbei of cubic ceiitimeteis ot blood in a gnen quantity 
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of alcohol acetic acid Nolutioiij, ot A\hitli the spCLtiophotometiic detcimin'i 
tioiis aie shoAMi id Ciimc 2 oi I, iias dihitod iii niicIi a mniiiiei as to gi\e 
(Icfimte fiactioiial eonceiitrntions of tlip oti^iinl solution Tubes iilucli \ieie 
5 cm 111 length mcio used iii obtaining the diit i of h’lg h The relationship 
between concentration and the logarithm of the imabsorhed light at wate 
length 555 nnllnuicions IS a strmjit Imp is shown m I C and theiefore the 
substance in solution optic ilii fiil/ilK the iaiis of Lambert and Beei as cn: 
piessed iii equation 1 Since the talui ol tin coinentiation of henntopoipln 
nil in the ou„ninI solution is Lnown it is possible to calcnhiti fioiii the curie 
of Pi„ 0 the erpiii iilciit nmomit ot homntopoiphuiii in iiiii solution that 
shows Its presence pioiidod the total loluiin of tin solution is Known 

CinCULNTtON OF Till MtOt NT Ot UrM\T01 QIU lIlniN 1 Olt L.\< 11 1000 ( ( OP UriNi, 

In Curl e 2 of Fig 4 ciithiiibic ciiitiiiutii cont iitis the hi matopoiphi iiii 
from 000125 c c of blood hincp eqiimilent to the lii matopoipln iiii iiom 1 25 
oe of blood foi 1000 e c of solution flu i tlm of the spi ctiophotometiic 
leading at 533 milhniioions in ( uric 1 of 1 ig 4 is 60 Js\ lefiiente to Pi„ 6 
it inai be noted that the lahie ol tin lo^iiiithm of 60 contsponds to a toiiccn 



tration of %qo of the oiigiua! solution or the hematoporpliynn from 0 00040 
0 0 of blood in each cubic ccntimctei of solution This corresponds i erj ivell 
to the data giien for Curie 3 of Fig 4 w-kieh lepresents the reeoicry of 
hematoporphj nil fiom 1000 cc of mine equiialent to the liematoporphyrm 
from 0 25 c 0 of blood Therefore 1 c c of urine eontams the hematoporphj 
rm from 0 00025 c c of blood In Cm i e 4 of Fig 4 the reading at 555 nuUi 
microns is 6? This is comparable to the coricsponding reading of 60 in 
Curve 8 The i olume ot urine in the case represented bj Cun e 4 hoivei er 
was onlj 400 o c The ratio of the Tohime of urine for Cum es 3 and 4 was 
1000 400 or 25 1 Theiefore 1 ee of mine in the case represented by Curve 
4 contains two and a half times as ranch hcraatoporphy nn as 1 c c of urine in 
the case lepresented bj Curie 3 Henee, each 1000 c c of urine contains 
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hematopoipln im ecpuAalent to 0 625 c c ot blood In aiiothci set o± detej- 
niinations made on the ]iematopoipli 3 '’im m the niine of the same person the 
acetie acid precipitate from 500 cc of urine uas redi&solved in 10 c e of 
acidified alcohol This solution, diluted one-sixth uith alcohol and examined 
spectiopliotoinetiicallj, gaie a leading of 62 at 555 niillimicions Knouing 
that the precipitate from 400 e c of mine ledissohed in 25 c e of alcohol 
(Curve 4 of Fig 4) gave an equivalent of hematopoiphvrin from 0 625 c c of 
Wood in each 1000 c c of urine, it can he concluded that the amomit of 

, 400 25 2 ^ ^ ^ o 

liematoporphyiin rvas-^^ x as gieat as in the case of Curve 3, oi 

that each 1000 cc ot mine contained the hematopoiphj'rin equivalent to 
1 25 c c of blood 

If such tests were to be indulged in as a mattei of routine in clinical 
practice it is likely that a given aliquot portion of a twenty-f oui -hour speci- 
men of mine (for example, 500 c e ) u'ould be taken in each instance, and 



Fig 0 ^Relationship between the logarithm of the percentage transmission of light for wase 

length 555 millimicrons and concentration of an alcoholic «?olutlon of hematoporphj rin 


recovery of hematoporphvrm made by precipitation with acetic acid with sub- 
sequent solution of the precipitate m a given quantity of alcohol and acid (foi 
example, 25 c c ) Having as a standard, theiefoie, a given quantity of hema- 
toporphjrin piepared from a known volume of blood and added to a given 
quantity of mine, followed hj precipitation vith acetic acid and le-solution 
m acidified alcohol (for example, the hematoporphj rm prepared from 0 25 c c 
of Wood and added to 500 c c of urine with the subsequent acetic acid piecipi- 
tate ledissolved in 25 cc of alcohol) it is possible to obtain a cuive such as 
that shovm in Fig 6, shoving the relationship between concentiations and 
transmissions of light at 555 millimicrons Therefore, keeping original vol- 
' es of mine and alcoholic solutions of piecipitates constant quantities, it 
ssiWc to read off directly from the semilogarithmic chart, showing the 
'^^^rlshm of concentration to peicentages of transmitted light, the eqmva- 

wrwmmt of heiiiatopoTphjiin terms of cubic centimeteis of blood for 
amomu u . _..i. of urine 


lent 


each cuWc centimeter of urme or for each 1000 e c 
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SUMM \R^ 

In tins pnpei, in addition to some points rci^ardnic, the theory and prac 
tice of spectropliotometn , ha\c presented (1) an outline of a method for 
the preparation of solutions of hcmatopoiplonn uhen present in urine, which 
affords a characteristic absorption rone spectiopliotoiuetiicalh , (2) spectropho 
tometne cur-ies of normal urine and of urine contaiiijii" heniatopoi pin rin, 
(3) methods for the calculation of the amount of Iieimtoporplnrm in 1000 c c 
of urine in terms of the equivalent number of cubic cintimeters ot blood for 
each 1000 c c of urine, (4) applications of (he Ians of Lambert and Beer to 
the spectrophotometnc data obtained mtli dilution and at length 555 
millimicrons, the point of maximal absoiption of alcoholic solutions of itdis 
sohed acetic acid precipitates of hoinatopoipliMiii in mine and (5) sugges 
tions regarding a simplified clinical procedure 



METHOD FOR STAINING OP POLAR BODIES'^ 


Bi Eaiil Weiss, M D , Chicago, III 


A NUMBER of methods’ * ® have been devised for the demonstration of 
polar bodies The Neisser method is not ahvajs satisfactory In this 
method the brief apphcation of solution A presents a deepei staining of 
polar bodies because the solution of metlnlene blue is very' weak, the polar 
bodies are easily' ovei stained by' the contrasting dve The acetic acid in the 
same solution onlv slightly swells the polai bodies and at the same time de- 
creases the staining poyi ei of the already' yveak methylene blue Therefore 
the contrasting staining of polar bodies and bacteria is not very definite 
Neissei latei lecommended a modification which onlv partially' lemoies the 
above defects In this modification the contrasting stain foi bacteria is bet- 
ter selected, but the polar bodies lemain the same These deficiencies in 
Neisser’s procedure induced a number of yyoikers to develop new' methods of 
then own Some of them brought about onlv slight modifications, yvhich 
hardly offer any' ady'aiitages over the onginal metliod with a resultant limited 
use None of these modifications fulfill all the lequnements (1) distinct 
staining of polar bodies, (2) enlargement of polai bodies, (3) distinct con- 
trasting staining of bacteria, (4) simplicity of pioceduie 

The author thought it worth while to attempt a modification of the Neisser 
method by taking advantage of the improvements of some of the neyver meth- 
ods and adding to them certain steps which weie found to be Aery efficient 


THE NEW' METHOD 


I staining Solution foi Polai Bodies — Solution A nr the Neisser method 
contains 0 1 gram of methy lene blue, 5 c c of glacial acetic acid, 2 c c of ab- 
solute alcohol and distilled w'ater q s 100 c c In oui modification the follow- 
mg changes are made a high grade methvlene blue (Giublci) rvas selected in 
a fifty times higher conceirtiation (5 per cent) than in the oiiginal method 
(01 per cent) The swelling effect of the glacial acetic acid is considerably 
increased by a longer application of the above solution (five minutes) The 
content of alcohol is slightly increased (10 per cent) No difference was 
found in using absolute or 95 per cent alcohol The proposed staining solu- 
tion for polar bodies has the adiantage that the polar bodies are more in- 
tensely stained and appear much larger than in the onginal method The 
usefulness of methylene blue was compared with some other dyes (malachite 
o-reen, thionine blue, brilliant green and gentian violet) No adiantages were 
found in replacing methvlene blue bi am of the aboi e dy es 
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II Stainmg Solution fo> liaitctml Bodice — Bjsmnicl blown whicb was 
used in the original inetbod was (hscnrdod bccuise tins ihe does not keep well 
nnd the bacteiia do not stand out 3 >hmh Pin contiasting stain in Neisser’s 
newer method casih o^e^stHlI)s tlie polai bodies "Mutb attention has been 
paid to the bekction of the best conti ibting stain foi inetinlene blue &af 
lamn and fuchsm w^ic found to In most suitable Fhcsi dies aie on hand 
in eien Inbornton and the mamteimrite of n speci il sttond stain for this 
procedure is not necessm A 1 pu ctnt solution of safiamii oi fuchsm is 
ordinarih used B\ diluting these diis I 20 the lesultnnt contrasting stain 
mg IS found to be most ofTectni A reach madi. solution of these dies can 
easih be pieparcd bi dissohin^ 01 grim of s ifiamn oi fuchsm in a solution 
made up of 180 c t of water and 20 c c of 95 per cent alcohol This solution 
should be fiUeicd md is then leadi foi use This stam is applied for one to 
two nnmites aftei waslnng off tlie pieiious solution 

nisi Lssios 

The pioposed method toi the Stamms of polai bodns lepusents a modi 
ficatioii of the Neissei imtliod and has the following adiantages over the 
latter it lucieases tlu size of the polai bodies and stains them deeper it 
shows up the bactcual bodies more plamli The stains keep well and the 
tcchmc IS simple liie pioposod iiufhod also faioiabli compares with other 
methods foi staining of polai bodies 

si 11 MAI V 

A new method has been deiiscd foi the staining of metachiomatic bodies 
with the follow lUg, proceduic the smears arc fixed on the fiarae as usual 
The slides are eoiered for file nimutes with solution I (Grucblei s raethilcne 
blue 5 grams 95 pei cent alcohol 10 c c , glacial acetic acid 5 c c distilled 
water qs 100 cc The stain is then icmoied with luimmp water and 
the slides aie coiered foi one to tiro minutes with 1 per cent safraniu or 
fuchsm 1 20 The slides aie washed with watci and dried The metaehro 
matic bodies appear deep blue the bacterial bodies are distmctli red 
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A NEW CENTRIFUGE TUBE FOR VOLUME INDEX DETERMINATIONS 
(MODIFIED HADEN METHOD)' 


Bt Arthur H Sanuord, ]\I D , and Thojias B Magath, Ph D , M D , 

Rochester, SIinn 


W E HAVE found the Haden method the most satisfaetorj foi Aolume 
index deteimmations Theie aie, hoiveier, some objections to the use of 
the ordinal y 15 c c centiifuge tube as suggested by Haden t A tube made 
of oidinaiy glass often breaks at the high speed necessary for complete pack- 
ing of erythioeytes The other objection to this type of tube is the conical 
shape of the loner end, all the cells aie often packed in this poition, and it is 
difficult to make an accurate reading Then too all the graduations are too 
close together on a 15 c e tube to enable aceuiate leading 

To obviate these difficulties ive have deiised the tube illustiated| It is 
made of pvrex glass n ith heavj n alls It is 5 inches long and will fit in the 
15 c c centiifuge shell The capacity of the tube is only 6 c c so that the 
giaduations in one-tenth cubic centimeteis aie veil sepaiated and the level of 
the packed cells is easilv seen The Avails aie paiallel Ihioughout the entire 
giaduated portion thus making the reading of volumes at all levels equallj 
easy 



FIb 1 


It IS obvious that in using this tube just half the oiiginal Haden quanti- 
ties are used in peifoiming the Amlume index test HoAvevti, the folloAVing 
diiections for can Air g out the entiie piocedme may be found useful 

TECHNICAL PROCEDURE 

The anticoagulant used by Haden is 1 6 per cent sodium oxalate Exactly 
1 ec measuied Avith a pipette is placed in the volume index tube Blood is 
AvithdiaAvn by venipunctuie in a diA syringe and placed at once m the tube 
to exacth the 6 cc maik In other Avoids, exactly 5 c c of patient’s blood 
should be used for the test The tube is lUACited to mix the blood Avith 
the oxalate solution An erjthiocjte count must also be made as near the 
time of the venipunctuie as is possible 

The tube is then centnfugalized foi foity-five minutes at about 2500 leAO- 
lutions each minute oi until maximal packing of cells has taken place Noi- 

^rom the Section on Cllnlcnl PatholoBj The Maco Clinic Rochestci Minnesota 
Hecelved for publication Alac 8 ISO 
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mal blood, containing 5,000,000 cells, mil diiide into 40 per cent to 48 per 
cent ctlhilnr elements, and 54 per cent to 52 per cent plasma IVe bait found 
in our centrifuges that the normal llgme is ^enerallj 48 per cent and the cells 
Mill pack to tlie 24 c c marl , so mc use tins figiuc for 100 per cent The vol 
ume index is 


lolume pel cent cell loluino - 24 

i Qj. . 

crjtl\roe>tc pci cent er>tliroc\tcs - o 000,000 

lu pernicious anemia, lutli cells laigcr than normal, the index is more than 
1 0 and in secondary anemia, with smaller colls predominating, the index is 
less than 1 0 

■\Ye haic found Table I useful in determining the \olumo per cent 


Tad^e I 

lOLDiiE Pzn Cent oi EftYTiirociTts is 5 cc Dlooi> Tvmno 48 1 nt Cfst or - 4 c c \s 

Normal 


VOLUilE or ERXTIIR0C\TES, CO 


lER Cl NT 


2 40 

2 35 
-30 
2 ^ ) 
2 20 
- 1 
210 
JO 
2 00 
lOj 

190 

18j 

3 80 
175 
170 
1 Oo 
3 60 
155 
1 GO 
1 4u 
140 
1 3u 
1 30 
12^ 
120 
115 
1 10 
1 Oo 
100 
OfJ 
0 90 
0 85 
0 80 
0 75 
0 70 
0 65 
0 60 
0 55 
0 50 
045 
0 40 
O3o 
0 30 


100 0 
08 0 
00 0 
04 0 
91 5 
goo 
87 5 
85 0 

53 3 
810 
79 0 
77 0 
7)0 
73 0 
70 8 
CS6 
60 G 
64 5 
62 5 
60 5 
58 0 
56 0 

54 0 
52 0 
50 0 
4S0 
45 8 
43 7 
415 

30 5 
37 5 
35 ^ 
33 0 

31 0 
29 0 
27 0 
25 0 
23 0 
20 8 
384 
1G3 
14 3 
13 2 










A MODIFICATION OF THE SIMPSON METHOD OF FROG 
HEART PERFUSION’^ 


By Elkin Vogt, B S , Augusta, Georgia 


T he foUoiMUg modification of the Simpson method of heart perfusion was 
devised in older to make use of hearts of small frogs weighing approxi- 
mately twenty grams and even less Foi reasons which will be apparent to 
the leader, it vas also used for hearts of large frogs as well 



Fig 1 -Diagram of mounted heart and pressure regulating U-tube Reduced % 


After the heait is exposed, a ligatuie (A, Fig 1) is tightly tied near the 
base of the right hianch of the aorta One end of the ligatuie is not cut off, 
as It IS to be used in suspending the heait A waxed thiead is then tied to the 
apex of the heart, the ventiicle lifted, and a small glass cannula (B) with a 
ide arm is mseited into the vena cava near the “‘i tied se- 

ll T^he left hianch of the aoita is severed, close to the bulhus, or a small 
cut in the bulhus, and the heart quickly washed out with Ringer’s 
+ n before removal, by allowing the solution fiom a piessuie bottle to 
solution, be , ^his pieients the formation of blood clots within 

r; : 'C r7.s .»d . n.bbe. stopper (C). be.tms a bole .a 

Se cStL foi the cannula and a slit from the hole to the peripheiy, is placed 
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around tlic cannula immcdiateh btlow the side aim Tlie stopper is then 
inserted into a glass tube oi the funiul part of a small tlnstle tube (D) in 
such a manner as to catcli between the stoppei and the tube the end of the 
ligature around the right branch of the aort i Tlie ligature is now adjusted 
so as to aid in suspending tlie heait and pie\cnt its being pulled from the 
inlet cannula The lieait is mounted with the cannula joining a fourwa'v 
■\ahc h\ a short rubber tube The sidi arm of tlie cannula is then connected 
b\ means of a rubber tube fne oi six inches loiir. to a small watei inanom 
eter or U shaped tube (F) which has its free end at tlie top bent sharplj 
downward The inflow pressure is now regulated to permit sufficient dis 
tention and perfusion of the heait It was found tliat ^ood results were ob 
tamed when the heart was placed from thiee to four centimeters below the 



Fig — Record of contraction*^ of the hciirt of a t\\pnt> gram frog Note there is no 
tendency to di tention during the quie c<nt periods The h art T\a rec Icing approximatclv 
twelve drops of perfusate per minute while InnctUc 

level of the fluid in the rcseraoii The U tube is then raised or loweied until 
the perfusate drops slowlj from its open end The manometer bj permitting 
the perfusate to escape from its open end p^e^euts the distention of a heart 
which has ceased to beat That stretching the muscle fibeis of the heart 
modifies the action of drugs has been shown bj Hunt (1915) and more re 
centlj bj Barlow (1928) Changes in the tension of tlie heait muscle also 
occur when the fluid in the reservoir is renewed from the siipph flask and 
when the heait %aries m amplitude and force of contraction The effects of 
such changes are recorded more readilj b> small than bj laige hearts, and 
the manometer described considerabU reduces tliese effects It is necessarj 
that the relatne levels of this U tube and of the heart be such that not onlj 
IS distention of the quiescent heart prevented but also that a pressure suffi 
cient to force the fluid through the ventricle is maintained The proper posi 
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tions can be detei mined onlj bi a feii tiials ivitb the particular apparatus 
being used 

An aoitie cannula is not used and, therefore, the drops from the aorta 
are not generally recorded However, if desirable, the rate of pei fusion may 
be legistered fiom the drops leaving the end of the string tied to the heart 
lever Since a heait piopeily mounted according to this method receives 
sufficient solution at all times, the recoidmg of the rate of perfusion seemed 
an nnnecessaiy technical piocedure and was therefore discontinued It was 
found by experiments in this laboratory that a small heart, mounted as de- 
scribed, beats more vigorously and for a longer time, and responds more 
promptly to a change of peifusate, than a heart mounted with an aortic 
cannula inserted 

The lei ei used is that of the Harvard type To get the best results this 
must be correctlj' balanced, especially when using a small heart The rest of 
the apparatus is essentially that described hi Simpson (1911) A four-way 
valve, deiised by Quigley and Heath (1925), is also used 

The advantages of this method are 

1 The hearts of small frogs may be used 

2 The heart is rapidly and easily mounted 

3 Manipulation of the heart is reduced, as no aoitic cannula is used 

4 Drying of the heait is pieiented and no moist chamber is necessary, as 
the perfusate passes over the outside as v ell as through the heart It is best, 
however, to use an enclosing tube to prevent air currents from reaching the 
heait and to afford an easy means of suspending the heart by the ligature 
mentioned 

5 The peifusate reaches the heart quickly and ellieits prompt response 

6 A quiescent heart receives ample perfusate, as no aortic cannula is pres- 
ent to retard the flow 

7 The side U-tube prevents the extreme distention of a heart stopped in 
diastole and also diminishes other variations in tension of the heart muscle 


SUMMARY 

1 A modified method of pei fusion, adapted to small fiog hearts, is de- 
scribed 

2 A means of jii eventing the extreme distention of a quiescent heart is 
also gnen 

3 Advantages of the method are enumerated 


REFERENCES 

Barlov 0 W J Pliarnncol ind Exper Tlienp 33 93, 1928 
Hunt ’j PhuTmcol nnd Exper Thcnp ^ 301, 1915 

Quigley md Heatli J ’ 

Simpson Quirt J Etper Phjsiol 4 ,.49, 1911 



A MODIFICATION OF THE MORSE KOPELOFP ANAEROBIC ^METHOD* 


B\ P A Tltr\ui T, Pii D Mvnmov Wi'? 


TN 3922 Aloise nntl KopelofT’ (UmsciI a simple plate method foi anaeiobic 
^ culture Hnhes of Petri dishes, exnctU matched ns to dininetei, me steii 
lized Inoculated agar is poured into one halt of the chamber and allo^^ed to 
harden The chamber is then in\crtcd and a pjrogallic acid all ah mixtuie 
placed in the loner half The two hahes are then sealed together nith adhe 
sne tape and the chambei is read} for incubation For long peiiods of incuba 
tion, it IS recommended that the tape be aanushed to make it nioic imper^ lous 
to air 

The same principle is apparent m the method to be desciibed but it in 
aohes certain lmpro^ements nhieh mnl e it more p^meralh apiilicable foi bac 
tenologic nork 

In the culture of thermophilic oiganisms it nns found that ndliosne tape 
could not be tiscd It docs not gi\c an an tight seal noi does the tape adlicie 
long at the high temperature neccssnra for incubation Furtln iinoie, it is 
rather espensne for routine worl Ileaaj gummed papei tape gnes a much 
bettor seal, and there is no ti cubic ■with peeling o£L Tlic cost is a negligible 
item The use of p} rognllic acid and all ah as described b\ Morse and Kope 
lofphas one ter} serious disadvantage When plates are stacked in the incuba 
tor, a slight jar uill cause tlic nnxtmo to sidash over the surface of tlie agai 
and rum the culture Tins is oveicomc in oui metliod b} placing a piece of 
sterile absoibent cotton m the bottom of the cbambci 

j\IcLeod, 1913 designed a plate iinohmg a special porcelain chambei for 
the absorbent, and a modified Petri plate for the cultiue The two aic sealed 
together b} means of plasticine This plate v\ as ti led but vv ns discai ded as the 
plasticine soon dues at high temperatures making a perfect seal impossible 
Furthei, the plate is so expensive that it cannot bo used for ordmnrj laborn 
tory woik 

The method as modified and used is as follou s 

The inoculated agar, gelatin, oi silica gel is poured into one half of the 
Petri dish This is covered v\ith anothei half Petri dish of the same diametei, 
and the medium is allo^^ed to sohdif} The chamber is then imeited In the 
lower half is placed a piece of sterile absorbent cotton On this cotton is 
poured 10 c c of 20 per cent KOH and then 3 c c of 44 per cent pv logallol 
The chamber is immediateh closed and scaled with paper tape The tape 
should be of the heav} \aiiet\ coated on one side with fish glue The thin 
variety has been tried but does not gne satisfactoiv results The tape is 
wound three or foiu times around the chambei 
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Accoiding to Riemsdijk^ 10 c e of 20 pei cent KOH and 3 cc of 44 pei 
cent pyiogallol are sufficient to absorb tire oxrgen from 400 cc of an m 
thirty to foit 3 minutes TJie roliime of a chamber measnung 9 cm m diam- 
eter and 3 cm in depth is a little less than 200 c c The proportion suggested 
by E.iemsdijk mil more than take care of this volume At 28° C and 37° C , this 
excess may be used provided the incubation period does not exceed one week 
This concentration of KOH will, with long periods of incubation, deh’vdrate 
the medium As the temperature of incubation is raised, dehidration is more 
rapid so that either the incubation period has to be shortened oi the concen- 
tration of KOH reduced At 60° C , 10 c e of 10 per cent KOH and 1 5 c c of 44 
per cent pyrogallol have voiked out veri satisfactorilj Plates have been 
kept at this tempeiatuie for two months vith little or no dehvdiation of the 
agar 

This plate is also adapted for anaerobic culture using slices of vegetable 
tissue in place of pmogallic acid and alkali Wheie CO; is essential to bacte- 
iial gi on th, slices of potato, tiiiiiip, etc, are recommended At 28° C and at 
37° C this piocediiie gives leiv good lesnlts but at higher temperatures, the 
vegetable tissue is not satisfaeton Perhaps the tempeiatuie is too high to 
allow respiration of the tissue 

The plates are opened by first lemoiing the bulk of the paper with a 
knife and then nisei ting a laroi blade between the dishes and cutting thiough 
the remainder of the paper 

Expel inients weie earned out at 28° C using bntino acid oigaiiisms, at 37° 
using butviic acid and butty alcohol oiganisms as well as B spoioc/encs, and 
at 55° C to 60° C using thi imophiles from various animal manures All gave 
equally good results, well isolated colonies being obtained wathin thntv-six 
liours 

Other than the advantages alieadi listed bi Moise and Kopelofif, the fol- 
lowing are offered 

1 Use of gumiiied-papei tape It ofteis a more inipeiMous seal It does 
not diA out at high temper atiires 

2 The use of slices of vegetables The anaeiobie chamber is well adapted 
for this type of expeiimentation 

3 Use of standardized base and pnogallol Van mg degrees of anaero- 
biosis mar be obtained bi laning the amount of each 
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A USEFUL lAILDlUiAr I Oil CULTIVATION OP THE GONOCOCCUS AND 
ALLIED ORGAM&JIS* 


I3\ Rocd Sp\ldino Sphai, PiiD,t iMohoanto^vn AV Va 


B ACTERIOLOGIC Iitciature ib nlicnd^ so buidened \\jth formulas for spe 
cnl media foi the isolation and ctilfi\atioii of microorganisms that it would 
seem superfluous to piopose additions Iloweaer, ^^lien one is deaised \\hich 
ma\ be quid h and easil\ piepaiod upon which the goiiocoecus inaj be grown 
without the nccessita of blood or scrum it would seem appropriate to call it to 
the attention of those who in the sin dl clinical laboratory, may not ha\e the 
time nor iaeilities for obtaining steulc blood 

The formula and methods gneii below aie based upon the piiiiciple of the 
“hormone” medium of lliuitoon and of the yycU 1 uown Noith's agai, and haye 
been modified fi om a procedure outlined by E B Cai ter ' All of the ncecssarj 
ingredients me easily obtained and no special equipment is reqmred in its 
prepaintion 

The undeilpiio pniieiple yyliich ina\ he eommonij hnoyyn is that fresh 
meat infusion contains a piopeiD yaiioush teimed hormone ” “yitamme,” 
or better “growth accessory factor which is ndsoibcd if the infusion is 
passed through organic matter such as cotton gauze, yrool or charcoal In the 
making of this medium glass wool oiih is used wlien filtiation is required 
yrhich is but once 

The formula and details of piepniatiou aie as folloyys 
To 500 gm flesh, lean fatfiec yeal add 1 liter of prefeiabh distilled 
yrater (chlorine free tap yyatei is satisfactory ) Boil fiye minutes \yith con 
tmuous stirring to preyeiit scorching oi steam thiitj minutes in a double 
boiler Pack the stem of a glass luiinel looseh ynth glass y\ooI and lay in 
about one inch moie Poui off the infusion and mtat into funnel, refilteiing 
the first 100 c c , oi until clear Allow all infusion to dram off and make up to 
exactly one liter This constitutes the stock infusion 

Instead of fresh veal a dchjdiated yeal poyydei (Bacto Veal ) maj be 
substituted with peifect satisfaction In this case 50 gm of powdered yeal are 
infused in 1 htei of yrater at about 50° C lor one hour then boiled five mm 
utes, or steamed foi thiitj minutes in double boiler as aboye and the infusion 
filtered through glass wool Much time and efPoit are sayed bv the use of this 
dehydrated meat 
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To 1 liter of this stock infusion add 

Peptone (Difco Bacto) 20 gm 

Sodium ehlonde (CP) 5 gm 

2vutrose (Sodium casemate, Difeo) 2 gm 

Gelatin (CrTstalJine) 20 gm 

Soluble Starch (or Corn Starch) 10 gm 


Boil fire minutes, with continuous Stirling to aioid scorching The medium 
IS stiongly acid and must be adjusted with NaOH Phenolphthalein may he 
used for titration, and the reaction adjusted to plus 0 1 or 0 2 aciditj , oi better, 
using the newer method, titrate with phenol i ed to Ph 7 4 or 7 5 

After titiatmg and adjusting reaction add 

Agar (Shred) 15 gm 

Boil until agar is dissolved With a good grade of agar the leaction 
IS not appreciably affected Measure in cj'linder and make up to 1 liter with 
w ater 

Place in a small cylmdiical container so that a fair depth is obtained, 
cover loosely with a lid, and autoelai’e for fifteen minutes at 15 pounds pies- 
sure Allow to cool slowh iii the autocIaAe until solid, when the ejlindiical 
mass may be turned out on a table The lowei layei will contain a heavy 
sediment which may be cut awai and discaided leaiing peifecth cleai agai 
This IS melted and distiibnted in plugged tubes oi in flasks and again auto- 
claved The plugged flasks mar then be paraffined and kept until requiied 
for slants or plates 

Theie is a sbght loss in discaiding the bottom lavei of precipitate, but 
this IS more tiian compensated for by the saving of time required m filtration 
or clearing with egg 

To this medium may be added carbohj drates, glj cerin oi blood, if desired 
foi special purposes, and all of the common pathogens, as well as the more 
debcate ones such as gonococcus, meningococcus, pneumococcus and influenza 
bacillus (with addition of heated blood) grow abundantly on initial isolation 

For the preparation of autogenous vaccines, oi foi mass cultivation for 
antigens, this medium is lasth' supeiior to plain agar One slant of this 
medium wall gne the equivalent groivth of three plain agar slants of Staphylo- 
coccus aureus within twentv-four hours 

For the small laboiatory this complete medium is now obtainable in de- 
hydrated form- ready for preparation invohing only the wmighing of 7 7 gm 
of powder, adding 100 c c of distilled water, boding about five minutes, tub- 
in" and autoclaving This piepared medium appears to be m all ways equal 
to°that which is freshly prepared, and the simplicity oi its preparation ren- 
ders it a %erj useful, and readily available medium for all general, and most 
special requirements 



AN EXPLORATION LLECTRODE TO DETERMINE THE HYDROGEN 
ION CONCrNI RATION OP FLUIDS IN LIVING TISSUE* 


B\ IIn\Ri LiiKESurRa, DSc, Svn Francisco C«ir 


W HILE tlofermimiij tlic In clro^cn ion eoncentntion of plant fiiucls, an 
electrode has been dec eloped nluch makes possible these determinations 
direetlj on the plant The instrument woil s equallj wcU for the determina 
tion of the Pit of henltln and diseased tissue in man and animal It can be 
brought direeth m contact nith a focus of infection or nith the secretion of 
a gland 

The instrument to bo deseiibcd can rcadih bo made in the laboiaton 
The sketches (actual size) shou the simphcitc of the parts and arc to a 
great estent self etplanatoij The letter A designates the electrode point 
and S the electrode holder •nhieh has a hjdrogen inlet and a rubber eonnec 
tion E The latter I ceps the electrode C in place and prec ents the escape of 
hydrogen D shores the lower Inilt of the electrode nsscmblj connected ruth 
an agaragsi KCl budge It is in position and in contact with the fluid to bo 
measured The contact is made possible bj the glass tube of C being larger 
than the capillary of R On stopping the flow of by drogen and raising C in R, 
liquid IS pulled up in the eapillan through a greater height than the electrode 
mores Raising the electrode thus until eontnet is established the correct 
E MH can at once bo measured 

It IS needless to empliasize that the usual pi coalitions, temperature pure 
hydrogen oorreet set up, and functioning of the icmainder of the apparatus 
must be obserred Tight rubber coiiuections are essential A pomter galran 
ometer (No 2320 Leeds & Nortbmp) in connection with a saturated KCl 
calomel electrode is sufficiently sensitire to produce an easilr noticeable de 
flection for a 0 01 Ph, and with a magnifring glass for a 0 005 Pit Consider 
mg the influence of temperature variations alone the ncenracy gamed hy 
closer reading is illusory 

For explorations an % incli lubber tube of suitable length with a glass 
point filled with saturated KCl agar agni serves as a flexible bridge connect 
ing the calomel electrode A thin copper wire connects the hydiogen elec 
trode with the potentiometer The electrode is held hy a long movable clamp 
attached to a support and can thus be moved from place to place 

ELECTnODES 

To work well and to get good results the electrodes must be one milli 
meter thick, not less, and made either of platinum or pine gold Thinner 
wires gi\e a aanable and sinking BMP A 7 mm length of the wire is 

Prom tlie Unhersitj of California Uabornton for Itescarelj In the Canning Inluatrie’' 
San PVanclaco Cnllf 
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elded to a i/4 mm thick platinum Avue, a simple opeiation ivitli a pan of 
smooth, flat plieis A tiny piece of gold foil is a good soldei foi platinum 
The Avire can also he drawn out It is essential that the unplatinized pait of 
the wiie in the glass tube he as thin as specified, and he short, in oidei not 
to abstract too much hydiogen from the platinized part nliich would also lesult 
in a low E M F An electrode thus made n ill keep a constant E M F for hours 
The thick end is cut off smooth and square If the thin end is fused into 
the glass tube C of the size illustrated, then the meicuiw will not run out when 
the tube is inverted A coat (thin) of palladium is preferable to platinum 
because it is nioie easily removed This is important foi gold or gold-soldeied 
electrodes, since the chlorine libeiated by electrolysis dissolves gold leadily 
The contractions of the electrode holdei must be well centered and must 
fit the electrode snugly so that its point cannot chafe against the glass ivall 




Fig 1 

of the capillary and lub oft the hlack deposit With proper care a great num- 
ber of determinations can be made before rcpalladinmng, itself a ceiy simple 
and short operation 

OPERATION 

A gentle stieam of moist hydrogen is passed tlnough the electrode holder 
immersed in a check biiffei of knoivn Ph After all air has been n ashed out 
the hjdrogen is cut off and the electrode raised until the enteung buffer 
touches the point The correct EMP signifies that it functions properly 
The capillaiA with budge and point is non flushed in distilled nater by pinch- 
ing the hydrogen rubber connection The electrode is then moved to the tissue 
surface Bj depressing the tissue slightlj , as m Pig 2, fluid gathers there 
This IS' drawn into the capillaiv and its EMP measured Repeated con- 
tacts should be made to be sure that it is constant If the moistuie is insiiffi- 
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eiciit a drop of (lisfilled CO fiee H 0 is nddtcl A better uaj still is to 
immerse the tip of the electrode capinai\ into coiiductiMt> Mater, bubble a 
little hjdiogeii tliiough it seal the capillnr\ with a drop of water and then 
put it m position llic clectiodc is nninpiilited oi the lubber connection 
pinched so that the diop works in ami out caic being taken to exclude bub 
blcs of air The drop will nu\ with the sap and its Pn can be determined 
Where the n\ailablc inoistme is minute, as on a life uncut or the surface of an 
organ, the dilution with e\tn one drop of water is enormous If this drop 
contains impurities inaccurate F M P 's uiH lesiilt A low Pn is caused bj 
CO The correct ^nluc ina\ bt nttniucd if the CO is bloWTi out bj a gentle 
stream of ludrogen This is possible in mniu instances With pure water no 



difficulties mil be encountered and the coriect B F is easih obtained At 
the first trial with the electrode on the peritoneum of a mouse, the Ph re 
mamed for o\er an hour at 7 4C 

The fluids of Ining animal tissue aie ^eii nch in buffers and also are 
highlj ionized Both these piopeities aie of gieat advantage The richness 
in buffers allows of considerable dilution it enables the attainment of an 
immediate, constant E M F usualK at the first contact the high ionization 
makes possible a large euirent and a coirespondmgl> big deflection of the 
galvanometer for a minute difference m BMP 

With a pioper]> functioning electiode, the coriect EMP is established 
immediately on contact hence the 'VallCOj CO equilibiium in blood is not 
likely to be disturbed Tims its Pn can possiblv be detei mined directlv at the 
point of incision Since the CO escapes into the atmosphere, hov\cvci, no 
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equilibrium of the E M F is attainable and one may be doubtful which Ydliie 
IS correct The tiials made as jmt are too feu to wan ant the formation of 
any opinion 

The E M F of the hydi ogen electrode is determined by the concentration 
and temperatuie of the hydiogen and the concenti ation of the hydiogen ions 
In the point electrode the temperatuie is that of contact with the fluid meas 
uied The Ph is calculated from the well-known formula 

ET , C. 

EMF = log -gi- 

ivherc E M F is tlie electromotive force indicated by the potentiometer, 

E the potential ‘of the calomel electrode 
BT C, 

and ”nP~ 1°® “c — ciqiression for the hydrogen potential 

Disregarding the + or - signs, nonessential in this problem, i\e get 

EMF = E + 0 0591 log C 

log C IS the Ph 

As examples for different temperatures for the hxdrogen electrode and saturated KOI 
calomel electrode let 

E M F = 0 683v 

Then •with the calomel and hvdrogen electrodes at the temperatures indicated 

EMF = Es-'” + 0 0591 log 0 (H25°) 

0 683 = 0 246 + 0 0591 (x) 

0 437 = \ = 7 4 = Ph 
0 0591 

E M F = E-5° + 0 0610 log C (H sr 5°)* 

0 683 = 0246 + 0 0616 (\) 

0 437 = X = 7 1 = P„ 

0 0616 

EMF = Ew” + 0 0616 log C (H-ii ”) 

0 683 = 0 235 + 0 6616 (x) 

0 448 = X = 7 3 = Ph 
0 0616 

■Working at such a high tempeiatuie as 37° the temperature coefficient of 
the standard cell, Weston or Clark, and the increased resistance of the 
potientometer, calibrated foi 25°, must not be neglected Consideiing the 
errors all these corrections imply, it is far better to work in a loom at 25°, get 
the temperature factor foi the hydrogen electrode by measiiimg the EMF of 
a strong buffer of the Ph range involved at 25° and at 37 5° and applv the 
difference 


( 1 ) 


( 2 ) 


(3) 


Die BestlnimunB du AVasserstoffionenkonzenti ation p 
^The Determination of Hvdrogen Ions p 414 1928 
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A CONVENIENT MODIFICAflON OP THE BIURET TEST' 


Bi Eatjd II IvLiNG ME Los Ancele'? C^eip 


'^IIE Biuret tost is still regarded as the most important coloi lenction toi 
* proteins and protein dcrivatucs thciefore, the publication of a cou\eaieiit 
modification seems justified 

Tcchnic — One c c of names qmlitatuc solution is placed in each of tno 
V assermann test tubes The solution to be tested for protein is then added, 
drop bj drop, to one of the "Wasseimann tubes Fiom 5 to 20 drops are sufli 
ciuit A purplish, Molct or blue ring will de\elop at the point of contact of 
reagent and solution in the presence of albumin or deiivatnes At the same 
time, a reddish hue appeals in the oierlj mg solution In case the ring forma 
tiou IS not definite, mix the contents bj shal ing the test tube Natural albu 
mm gnes a deep blue or piuphsh color Peptones and polypeptides give a 
pinkisli sliglith red tinge 

The second test tube is useful as a toiitiol to detect the positne reaction 
if it consists onl> of a change to a deeper blue 

A special Biuret reagent can be made up h\ combining 9 c c of 10 per 
cent sodium hjdrate and 1 c c of 1 per cent copper sulphate The test is then 
conducted in the same mannei as outlined above The color is lighter and 
more of a pinkish red Howc\cr, this reagent is not stable because a precipi 
tate of cupnc hj drate forms after a few da^s 

This modification offers the following ad\antages 

1 The standard test for Biuret requires two reagents the fiist a strong 
alkali, the second, a weak (1 per cent) copper sulphate solution The latter 
has to be made up for this reaction and added with gitat care, drop by diop 
to the unknow n solution m order that the blue color does not cover the reac 
tion 

The outlined modification requires onl> one reagent which is widelj used 
for sugar detection and, therefore is on hand in most laboratories 

2 This modification is conducted as a microreaction and lequires tbeie 
fore \erj small amount of the unknown solution 

3 The modification is conducted as a “ring test * 

4 The result is cheeked bv the use of a control 

Of the other conimonlj used sugar reagents, Benedict s qiialitati\e leigent 
can bo adapted to this reaction bj diluting with a double amount of 10 per 
cent sodium hydrate Pehling^s reagent can only be used bj combining 2 c c 
of Solution B, or an equal amount of 10 per cent sodium hydiate with two 
drops of Solution A (copper sulphate) Neither of these reagents is so satis 
factor\ as Haines solution 

417 Towne Avenge. 
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A MODIFICATION OF THE ORbKOV SINGLE-CELL TECHNIC^ 


Bi D C B D0ir, MA, Toronto, Canada 


RSKOV* has described a simple and efeeient method ot obtaining single- 
cell cultures uhich has been used with success by Ciowell” and others 
It IS the purpose ot this communication to describe ceitain modifications of 
the original method, which seem to do awav with the chief oboection that has 
been raised to this method , i e , that, during the actual picking off of the 
microcolony which has developed from a single cell, the opeiator must lose 
sight of the field, owing to the necessity of substituting a dummy objective 
on which the needle is mounted 

The essentials ot the oiigmal’ pioceduie are as follows A dilute saline 
or broth suspension of the oigauism is spicad upon an agar plate A block 
of agar is i emoted, with pieeautioiis as to sterility of technic, fiom a poition 
of the plate where it is thought the indnidual bacilli will be reasonably sepa- 
lated The block is mounted upon a steiilc glass slide, the suiface of which 
has previouslj been scored nitli fine lines bv means of a diamond pencil 
The slide is placed in a giaduated mechanical stage ot a micioscope By 
using a high power “drj ” lens, a single cell is located and centeied m the 
field of vision The location on the mechanical stage is noted The high 
power lens is then replaced by one of lowei magnification, which is focussed 
down upon the complex ot fine lines on the suiface of the glass slide, and 
immediately below the agai block A caiefnl sketch is made of the mannei 
m which the lines intersect, this sketch is latei used to relocate accurately 
the site The slide is then lemoied from tlie micioscope and placed, with 
adequate provisions foi moisture, in the incubatoi foi a fen hours until micro- 
colonies have foimed The slide is then replaced on the stage The original 
site IS fiist loughlj found bj the calibiation of the mechanical stage, and 
then accuratelj b’s relocating tlic complex of lines indicated in the sketch 
On focussing up fiom these lines a microcolony should be found exactlj in 
the center of the field This colon'v has dec eloped fiom the original single cell 
The objective is then leplaced by anothci upon vhicli a sterile needle has pre- 
viously been mounted, uith wax oi plasticine The tube of the microscope is 
then lowered until the needle touches the colony, and is again raised The 
organisms adhering to the needle mav be -wiped off by a loop of steiile bioth 
and inoculated into a suitable medium A subsequent examination of the field 
IS made to see that the needle has distuibed onh the colonc desired 

This method, while entireh piacticable, has disadvantages cchich have been 
ocercome by certain changes in the pioceduie, the most important of winch, 
as will be seen below, is the s-i stem of picking off the microcolony undei direct 
observation be means of an appaiatus of the Chambers inicromanipulator 
The’detailed proceduies aie gnen belon 
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1 \ supph of fmeh and iriegularl% scored slides marked in one 

corner to ensure proper orientation are kept m 95 per cent slcoliol and arc 
rerao\ed and flamed is required A supp!% of sterile cipilhn pipettes or 
needles for use in tlie nuevomatupnlator unit invist nlso be on band 

2 Prom 10 to 12 c c of i sterile 2 pei cent nutrient (infusion) agar, con 
taming 1 per cent dextrose is poured into a Petri plate In working nith 
G dipbtUeriae tbe agar luac be eunebed b\ the addition of sterile normal 
serum 

3 A fairh thm suspension (about \o 1 or \o 2 McFailand scale) the 
proper densits of which can be determined onh bv experience is made in 
nutrient broth The suspension should be made from in eigliteen to twenti 
four hour culture into broth at incubator temperature and should not be al 
lowed to cool In the case of orgiinsms such as C diplitherine which tend to 
hold themsehes m clumps the suspension is passed through a coarse alnndum 
filter the procedure being carried out it incubator timpernture The result 
mg suspension contains pnetieaJh nothin,, but single cells 

4 One or two loops of the flltercd suspension art plated at the perjpher\ 
of the agar phte ind spread in the usual maimer witli a sterile glass spreader 
The spreader passes onh once o\or the plite so that the organisms are com 
paratneh close together it one side and ire fir apirt at tbe other The 
plate is then placed in the incubator for ibout one hour It Ins been found* 
that a prehtninan incubation increisis th< refractm qinhts of the bacteria 
and renders them easier to see 

5 A strip of igar shghth less m Ien,.th and width thin tlie scored slide 
IS cut With a sterile knife from the plate so that a gndotion m the number of 
organisms per unit area will be found from one end to the other This is 
mounted on the flamed slide tbe scored side of which is upward taking care 
that no air bubbles are left between agar ind slide 

6 The mounted prepantion ls placed on the mechanical stage and searched 
wuth a high power dn lens for single cells which are well separated from 
their adjacent neighbors An area on the slide can quicklr be found contain 
ing a large number of single cells suitable for isolation In this laboratorr a 
Zeiss binocular microscope is used with Zem K 15X oculars a Reichert fib 
objective for searching and a lower power objective for drawing lines 

As mau\ as ten isolations ma\ be made from one strip of agar It is not 
advisable to make more as dunng this time the organisms are exposed to the 
dmng effect of air currents and are not at the proper temperature It is 
preferable to work in a fairlv warm room without drafts 

7 After the cells ha\e been accuratelv located as explained abo\e the 
slide IS placed m a Petri plate containing moist blotting paper and incubated 
for a period of twche hours until microcolonies bareh visible to the naked 
e\e are formed These colonies mii be seen without mnch difiicnltv at the 
thicUv seeded end of the strip 

8 The slide is replaced properlv oriented upon the mechanical stage and 
one of the single cell colomes is relocated as rapidly as possible Tbe low 
power Xo 3 objective is then used to giie sufiacient clearance between Ien«5 
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and agai foi tlie lutioductiou of the tip of a pipette mounted m a micio 
mampulatoi unit The colonj is picked off by the pipette luidei the direct 
obseriation of the ivoikei, and the tip of the pipette or needle is bioken into 
a small amount of seiuiu bioth, nhich should be at iiicubatoi tempeiatuie 
The quantity of broth should not exceed 2 c c By the use of amounts greater 
than this, the number of successful groirths f i om isolations is greatly deci eased 
9 The procedures outlined in No 8 are repeated as rapidly as maj be for 
each coloni knoirn to liave grown fiom a single cell It is then possible to 
make ten isolations from one prepaiatioii of which from five to eight will 
produce successful giowth 

While the emploj'ment of the Orskoi method, as modified above, requiied 
care and accuracy in its execution, it seems to demand no abnormal degiee of 
technical skill, and a -verj short period of practice sufSces to pioduee a suc- 
cessful operator As compared with even the most caiefulli worked out S 3 S- 
tems^ of the "hangiug drop” trpe, it appears considerahB simpler and very 
much more rapid 
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BILE The Important Microscopic Elements In Bile Hollander B A.m J iTotl Sc 177 
371 1929 

In the microscopic cxTmmntion of bile obtntned from the gall bladder and from the bile 
docis four oJements are found tint are tlngnostic of pjthoJogic states of the bi)nr> tract 
bilo flocculi intensely bilc stained tKbr»*« nominated eliolcstcnn crystals and sandlike particles 
Those elements avcrc found in bile both from the gall bladder and from the ducts vrith 
the exception of ngniinated cholestcrm crjstnls nhich occurred onl\ m the gal! bladder 

GEAM REACTION The Cell Wall and the Gram Reaction Burke V and Barnes M W 
J Eact 18 G9 1D29 

The Gram reaction of jeast cells w due to nnd influenced b^ the same factors that 
detomnue and influence the Gram reaction of bacterial cells 

The bacterial cell has a dcfinito cell wall After the cell is crushed and tiio protoplasm 
extruded the empty sac can bo aeon In appearance it rtscmblos the empt\ sac of a crushed 
jeast ccU Both arc unstained after exposure to the Gram stain 

The breaking of the cell wall causes the protoplasm of gram positive bacteria and 
of jeast cells to become gramncgatiic The protoplasm within intact cells and the extruded 
protoplasm maj have the same I u and stain diffcrcntlv The extruded protoplasm cannot 
bo made gram posituc 

Acid and alkali readily penetrate the cell wall Thej interfere with the Grnm reaction 
bj affecting the passage of the dieiodmo precipititc througli the cell wall Thej alter the 
affimtv between dje and protoplasm but this is not part of tlio Grnm reaction though it 
maj interfere with it to a minor extent Acid and alkali as well as water probably affect the 
Gram reaction by altering the permeability of the cell wall 

The function of the mordant m the Gram technic is tlint of a precipitating agent 
The precipitate must bo insoluble in water soluble in the dccolorizer It must less readily 
pass through tho cell wall of the gram positive organisms The precipitation of the dyc 
results in its losing its afllnitj for tbe protoplasm 

The affinity of the aqueous gentian \ioIet for both gram negative and grampoaitiic 
bacteria or the extruded protoplasm can be increased by hydrogen peroxide and alkali 
Protoplasm so treated resists docoloriration This reaction has been confused witli tbe true 
Gram reaction It is nullified bj the action of Gram a lodino Tho authors have designated 
this reaction as the pseudo gram reaction Since hydrogen peroxide and alkali arc quite 
different ngenU it is possible tint tooto linn one reaction la involved in vchat we have termed 
the pseudo gram reaction 

Any factor that alters the ccU wall or the dyc lodme precipitate may affect tho Gram 
reaction The protoplasm of tlie cell plays no port m the Gram reaction Bacteria arc gram 
positive gram negative or gram variable depending upon the permeability of the cell wall 

MENINGOCOCC0S Isolation and CulUvatlon of Gosling R J A M A 93 611 1020 

To nutrient veal infusion broth 1 per cent of deatro^'C and 0 25 per cent of agar are 
added The reaction is adjusted to Pn 7 2 to 7 4 The mixture is tubed m 10 c c amounts 
and aterilizcd in the Arnold apparatus one hour on two successive days It should be firm 
enough when cold to hold its ehnpe when gently inverted should offer no resistance to the 
needle and should be semiflu d wlen at incubative temperature 
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The meniiigoeoccus ippoirs on the smfaco \Mthin from eighteen to ninety siv hours 

The inoculum is thoronghh blended nitli the upper Inlf inch of the medium and a 
deep stab made for anorobes 

POLYMORPHONXrCLEAE COXTUT IN NEWBORN Sanford, H N Am J Dis Child 

38 271, Aug , 192h 

Sanford reports upon the Cooke and Ponder modification of the Arneth count in in 
fants Prom a studi of 60 infants he concludes that 

1 The polymorphonuclear leucoeites of the newborn show a preponderance of the 
single and double lobed nucleated forms 

2 Only a fen of the tnlobcd polyanorphonuclear cells exist at birth, and none of the 
other multilobed forms appear until tlie ninth day 

3 There is a rapid tendency toward the adult mean 

A study of the weighted mean (cells in Class I multiplied by 1, Class II by 2, Class 
III by 3, and Class IV by 4 Add and diiide by total number of cells, normal adult 
average 2 74) shows that tlie polyanorphonuclear count of the newborn undergoes rapid 
readjustment as the cells mature On the first day, when there is such a preponderance of 
y ouiig, single lobed cells of Class I, the mean is only 1 43 This increases rapidly until the 
tenth dai, y\hen it is 2 07, indicating a mailed tendency to arrive at the stable adult mean 
of 2 74 

VOCES PROSKAUER REACTION Bedford, R H J Bact 18 D3, 1920 

The culture medium consisted of proteose peptone, glucose, and dipotassium hydrogen 
phosphate, yyhich was inoculated with a known positive test organism, and incubated at 37° 
for a definite period of time To 2 5 c c of the culture medium, 10 mg of sodium peroxide 
were added and immediately afterward Ice of 40 per cent sodium hydroxide, the culture 
tube yvas then placed in boiling water for one minute, and then shaken vigorously In less 
than one minute the color became perceptible 

ADyPTATIOX or THE METHOD TO LtBORATORY PRACTICE 

Instead of weighing out 10 mg of sodium peroxide, a sufficient amount can be held 
on the end of the wire of an iiiooiilatmg needle, the loop of which lias been bent to the shape 
of the letter "M,” or am othei solid surface wall do just as well Tins is then placed in 
the culture medium and gently w irined over the Bunsen flame, at the same tune constantly 
agitating the contents of the tube 

The addition of too great a quantity of the sodium peroxide will cause further oxidation 
of the diacotyl compound and consequent loss of color Any doubt as to the positivity of 
the test can be set it rest by pouring tlie contents of the culture tube into a white porcelain, 
evaporating dish, the white backgiound makes a more defimte contrast and any color can 
be readily detected This has been found a comcnient adjunct in the laboratories 

BLOOD SUGAR Effect of Liver on, Blattner, H , and Murphy, W P J A hi A 92 

1332, 1929 

A study of the effect of liver feeding on the blood sugar indicates that whereas 
previously liver has been reg irdcd as an unsuitable article of food for diabetic patients 
because of its gh cogen content, it is now known to have a beneficial effect on the blood 
sugar of these patients 

The liver fractions that are effcetiie in the treatment of pernicious anemia have no 
effect on the blood sugar, yvhereas certain Incr fractions that are ineffechyc in the treatment 
of pernicious aiienua h u e an effect on the blood sugar like that of liver 

Four patients wath diabetes taking liver daily or from three to fi'o times a yveek 
have been obsened yvith repeated blood sugar determinations for approximately one year, 
while in two who were followed for twenty and thirty days it was found that the blood 
sugar had remained at a constantly lower lei el than previous to liier therapy 
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Tliosc observations sugpcsl th jI hrer contains a blood sugar reducing Hubslnncc active 
when taken b\ nioutli, nontoxic and with ui effect on the blood sugar conctntr ition similar 
to tiint obtained with insulin 

It is diflicult to estimate the quantita of liver that will replace a known amount of 
insulin, but the authors feel that 180 gin of liver will have an effect on the blood sugar 
of certain diabetic patients equal to that of from 10 to i'i units of insulin 

EETIOlUiOCTTES Ecspogse of to Liver Therapy Minot G B Murphy W P and 

Stetson B P Am T Afi 1 S, 176 *581 lo.o 

The anemia of pernicious anemia is pnniarl} dependent upon the failure of the primitive 
cells in the bone marrow to diffcrentnlc tovrard mature crvthrocvtcs 

In pernicious anemia there occurs vvith extraordiii irj rcgularitj a prompt, temporar}, 
pronounced increase of the reticulocvtes m the poripher tl blood following the administration 
of large amounts of liver kidnev or potent frictions of liver The number of reticulocytes 
usually remains dcfinililv elevated for about nine divs 

The reticulocvte response which h is bem studied in more than IjO eases of pernicious 
anemia is naenbed to the apccifm ntlivt principle effective in jiernicious nncniia promoting 
tho growth of the prmnfive cells th it crowd the bont in trrow in rcl ipse probably hasten 
ing or permitting their maturation 

The height to whuh the ptrcmtnge of roficulocvtcs rises in the usual ease is in 
inverse relation to tho level of the red blood cells Cases with more than 3 nnlhon red 
blood cells jier c mm ovlubit never more than a slight response of tim reticulocvtes In 
essentially all cases however treated with adequate amounts of active principle, the red blood 
cells rapidly increase to normal 

Accoiiipanving the response of tlic reticulocvtes other iinmiturL tvpcs of formed bono 
marrow elements may appear in the blood and the white blood cells and platelets increase 
in numbers Aerv large amounts of offcitivc inatcrinl niiv fivor tho appearance of many 
immature bone marrow cells 

Small amounts of effective niaferml or compile itions of tho disease nuy cause only 
a slight rise of the retiouluc) tvs which iiiiv be dilavcd 

When submaxinial quantities of liver Jiavc been fed the effect of additional amounts 
will be reflected in the course taken In the reticulocvtes A weak response may not soon 
be followed bv significant increase of the total mimber of red blood cells If treatment is 
commenced when there Is a considcrnblc sponfnneous increase of reticulocvtes or when this 
has just occurred no sub cquent rise of these cells inoj follow TIio feeding of large 
amounts of Ihcr produces no response of the rtticulocy tes in normal persons Liver thcrapv 
in many cases of “sccoiidnry ’ ancmin is n different matter than the treatment of pernicious 
anemia 

A reticulotvte response to liver thcrajn may occur in other eases of niieiuia than 
pernicious anemia but it is absent or slight in ordinary cases of * secondary ’ anemia 
Some unusual cases and some eases of nncmia nssoewted wath pregnancy have showai a marked 
response of the reticulocytes like, that seen in pernicious anemia Tins has also occurred in 
sprue and in anemia due to the fish tapeworm 

ITTBEBOLE BAOniU Primary Culture of A Simple Glycerol Water Crystal Violet 

Potato Cylinder Medium for Diagnostic Cultures Oorper H J and TTyei N Arch 

Path 7 835, 1D2D 

Tho following simplification of tho original technic is discribcxl 

One cubic centimeter of suspected material is beaten to i lioinogcncous pulp and m 
troduced into a sterile centrifuge tube of 15 cc capacity with lee of G per cent sulphuric 
acid (containing cc of 9G per cent [specific gravity 184] sulphuric acid in 500 ce 
of distilled water) and mixed After incubation at 37 C for tldrtv minutes tlic lontents 
of the tube are mixed with about 10 cc of sterile 0 9 per cent sodium chloride solution and 
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centrifugated The residue, after the supernatant fluid has been decanted, is seeded on the 
surface of the glycerol ivater crystal Yiolet potato cylinder medium, the culture tube being 
capped iMth tin foil after the cotton plug has been lightlj impregnated uith hot paraffin to 
prevent drjing out of the medium The medium is prepared by placing 15 cc of 6 per 
cent aqueous solution of glycerol (made with puie tap water or distilled iiater) in a sterile 
culture tube, 6 inches by % inch (15 24 by 1 9 cm ) in size, in i\hich has been inserted 
the crystal violet potato cylinder, about 3 inches (7 6 cm ) long and % inch (1 59 cm ) in 
diameter The latter made by soaking a clean potato cylinder halved longitudinally, in a 
freshly mixed 0 0015 per cent standard crystal violet in 1 per cent sodium carbonate solution 
(prepared from the pure anhydrous salt) The entire medium is sterilized in an autoclave 
at 15 pounds (6 8 Kg ) pressure for thirty minutes Excessive or prolonged heating of the 
medium during sterilization is to be avoided The culture tubes should be incubated in the 
dark with due precaution being taken to avoid drying of the medium or contamination A 
luxuriant growth should occur on this medium within from two to six weeks, but if the 
culture IS negative, the tubes should not be discarded for diagnostic purposes until after 
three months ’ obsen ation at incubator temperature 

MEDIA Sodium Chloride Media for the Separation of Certain Gram Positive Cocci from 
Gram-Negative Bacilli, HUl, J H , and White, E C J Bact 17 43, 1929 

It has been found that Ph G 0 sodium chloride agars, with salt concentrations from 
2 through 20 per cent, exert marked inhibitorv action on the growth of bacilli of the 
typhoid, paratyphoid, dysentery, and colon groups, on species of Proteus, Pseudomonas, on 
diphtheroids, and on Bacillus anthracis The gram positii e cocci studied tolerate high salt 
concentrations, all being positiio on transfer from 20 pei cent sodium chloride agar 

In Ph 6 0 broths, with salt concentrations fiom 2 through 25 per cent, the same 
differential bactenostasis may be observed, although to a lessei degree than on agar 

It has been found that when mixtures of cocci and bacilli in different pioportions are 
cultured on appropriate salt agars, the cocci invariably outgrow the bacilli and may some 
times be recovered in pure culture 

The use of 6, 8, 10 and 15 per cent salt agars greatly facilitates the isolation of gram 
positne cocci from specimens from mixed infections 

The use of such salt agars is therefore suggested for the inhibition of gram negative 
bacilli and for the isolation of gram positive cocci 

TISSUE Staining of Tumors of Spongiohlastic Oiigin, Boot N C Am J Path 5 239, 
1929 

Material Erozen sections of tissue fixed in 10 per cent form ilm are cut 15 to 20 
microns, thickish sections are more easih manipulated without tearing and the processes of 
the spongioblasts, which may branch in all directions, are less apt to bo cut off in the 
plane of section 

Bromuration The sections arfe washed in distilled water ind bromurated by the 
Globus technic, being placed in 10 per cent ammonium hydroxide for twentv four hours, 
washed briefly in distilled watei and transferred to a 10 per cent solution of 40 per cent 
(concentrated) hydrobromio acid, where they remain for five to twenty four hours They 
are then transferred to Cayal’s formalin bromide (3 gm NII,Br in 15 per cent neutral 
formalin, 100 cc) where they may be stored until w inted Although the anmionia bath is 
supposed to serve as a dcformalinizing agent, it is found that the sections become more 
surely impregnated if they hav e been in formalin bromide for i few hours The tissue 
sections should be handled, throughout the process, with a glass spatula, made by bending 
about one centimeter of the end of a glass rod to an angle of 60 to 80° and pinching it 
out thin and flat while still hot and soft, wath warmed pliers, so that its broad surface runs 
transverselv, like a scoop This avoids the tearing of sections so common when glass needles 
are used, and it facilitates their transferal from bath to bath 
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Imprcgiintion The sections are ^^n^lle(] in two tlnngcs of distilled water and placed 
in nbout 35 c c of weak aiUer curbonato solutiou which has been hcatc<l to about 45 C The 
i easel is then set in nn incnbitor nt 38 C for half an hour The silver solution is made 
up b} inuing 50 c c of 10 per cent ^gNO, with n like iniount of 5 per cent Na CO, sinking 
nllowing the lieaii white precipitate to settle ind decanting the supernatant fluid The 

precipitate is then washed in 2o0 cc of (Imtillotl water and agnin allowed to settle It is 

next ncarh dissohed, after decanting most ot the supernatant fluid b\ adding strong 
ammomum hjdroxido drop bi drop and continually shaking the graduate until only n few 
gravisli granules remain undissolvcd The solution is then nude up to 2 j 0 cc with distilled 
water and stored in a brown bottle where it will keep for dais If a precipitate forms in 
the bottle it should be filtered off The used silver diaimuo t irbonnte solution however 
must never be poured back into the bottle The sections become reddish browm in this bath 
Keduction After washing them in two changes of distilled water thev are brought 
into n I per cent neutral formalin for 2 to • iniiiiites in a few seconds they become 
ochraceous grav to black and two minutes is uatiallv enough time for complete ri.diictiou 

Toning Thev aro then washed in w iter lap water is no longer inadnnssablc after 
reduction is complete and toned for two to tline niiiiutos in n 1 500 solution of gold 
chloride This keeps well and nmv be iistd rcpeatcdlv until it no longer reinovts the vcllows 
ind browns from the color scheme of the sections which indicates that it is exhausted I 
use Merck s brown acid AuCl the cheaper vcilow salt will probablv serve just as well 

Fixation After waslniig the sections arc fixed in o per cent sodium tliiosuljihate for 
two to five minutes winch removes the metallic luster from tliiir surfme takes out super 
fluous metallic salts and renders the tissue pliant 

Mounting After waslnng nwav the livpo each section is mounted upon a clean glass 
slide by being floated over it one corner pinned to the slide witli the glass spatula and the 

slide removed from the water at a dlstinctlv obtuse angle bringing it out nt an angle 

too acute with the surface of the water creates eddies tliat wrinkle tlic section Loose or 
crumpled edges arc brought out flat on the glass bv immersing the slide edgewise decplv 
enough ui the water to float them free holding it nt right angles to the surf ice and moving 
it genth up and dovni until all tabs and loose ends have been straiglitcncd out It is then 
blotted firmly with several lavers of smooth unpatterned filter paper tiund blotting usually 
results in the section adhering to the paper rather than to the slide If the soctiona be 

blotted firmlv enough it vvill be found that no egg albumen glvcorin adhesive need be used 

on the slides Tlic section is then ancliorcd bv tlie Mnllorv and Wright celloidin method 
It 13 flooded with 9 j per cent alcohol from a dropping bottle then with absolute alcohol and 
once more blotted drv A few drops of very thin celloidin are tlicn flowed over the section 

and gently blown upon until they set in n thin film The process is tlicn reversed a few 

drops of absolute alcohol followed by bj per cent alcohol are dropped over tho celloidin 
and the sbdo placed in a st lining dish of water The celloidin sliould be just thick enough 
to flow in drops and to set in tlie thioncst possible film tliat will serve to anchor the sections 
firmly to the glass A little experience will teach one how much celloidin should be dis 
solved in ether with a little absolute alcohol added to insure complete solution 

Counterstaining The sections may now be handled in slotted glass staining dishes 

like paraffin sections They arc stained for five minutes in a fresh solution of Harris 

hematoxylin and washed in water until they become blue warming tho water or adding a few 
drops of ammonia will hasten the bluing Tbev are then stamed for thirty to forty five 
seconds in 'Van Gieson s stain (10 c c of 1 per cent acqueons acid fuchsin to 90 c c saturated 
aqueous picric acid solution) The stain is poured off ns completely as possible and the 
sections run directly up through 95 per cent and absolute alcohol (onutting a wasji iii water) 
into xylol with 5 per cent oil of origanum After a brief immersion m pure xylol they arc 
mounted 

RFSULTS or THE ilETHOD 

Nuclei Brownish red to red niitotie figures brighter red 

Cy'toplasm Excepting that of the astroevtcs xcllowish red to brown 

Astrocvtcs The fibrillary tvqie will show bl ick fibrils iind a faint red cvtoplnsin the 
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protoplasmic tipe nill be almost entirelj blacb, sa%e for tlie nuelcus “Irritation” astrocjtes 
are grai to black Vascular processes (sucker feet) are deeply impregnated and black 

Spongioblasts Tlie cytoplasm is reddish yellow or bromiish;, the polar filaments black 
The apolar varieti niaj show “fibrogemc areas” in black if they be mature enough Giant 
cells stain chiefly iMth the hematoxilin Van Gieson stain, showing little afiinity for silver 
Nene Cells These are distinctly bronnisli, with a few black dendrites and blackish 
Nissl bodies 

Oligodcudrogha and Microglia Although sometimes well impregnated, these cells are 
not specificallT stained, and the method is not jet recommended for their demonstration 
Gitterzellen Black network on aellowish brown background 
Neuroglia Vibers Black 
Fibrous Beticulum Black 
Collagen Fibers Bright vermillion 
Erythrocytes Canary yellow to brown 

Granulocytes and Monocytes These usually show very distinct argyTophil granules 
Areas of hemorrhage and necrosis are very clearly demonstrated and one may thus 
gauge the presence or absence of degenerative changes very accurately It is to be noted 
that the bloated, snow shoe shaped spongioblasts and the swollen and vacuolated Gitterzellen 
occur chiefly in the neighborhood of necrotic areas and represent degeneration forms 
Pseudorosettes are well brought out 

WATEE BACTEEIOLOGY The Eijkman Fermentation Test as an Aid in the Detection 
of Fecal Organisms in Water, Leiter, L W Am J Hyg 9 705, 1929 

As originally carried out by Eijkman, the water to be evaminod was mixed with 
of its volume of an aqueous solution of 10 per cent glucose, 10 per cent peptone and 5 per 
cent sodium chloride, placed in a fermentation tube and incubated at 46° C Bacillus cob, 
if present, overgrew the other bacteria and usually wathin twenty four hours ivas found in 
pure culture or in almost pure culture The solution was highly turbid in both the open 
and closed arms and the sugar fermented with gas formation 

Pure waters, free from any suggestion of fecal contamination, did not ferment the 
Eiykman solution at 46° C, even in such large quantities as 300 cc and usually only a 
slight turbidity of the medium y\as evident For the examination of contaminated yvaters 
fermentation tubes of 5 to 10 c c capacity were filled with a nutrient solution containing 
1 per cent glucose and small quantities of water added At 46° C a positive reaction was 
obtained in some instances wath such small quantities as 1/100 c c 
The following formula is used 

Dextrose 10 per cent 

Peptone 10 per cent 

Sodium cbloTide 5 per cent 

yiVater 75 per cent 

The medium was sterilized in the autoclaye at 10 pounds pressure for ten minutes 
at 110° C In carryang out the Eiykman test 1 part of the medium was diluted with 7 
parts of water In the examination of small quantities of water (10 cc) ordinary fish 
hook ferment ition tubes were used With larger quantities, a 250 cc flask was employed, 
equipped as follows 

A two hole stopper was fitted with two U tubes the one reaching to the bottom of the 
flask the otlier just through the stopper The outer ends of both tubes ivere then drawn 
to a 'thread and sealed With stopper in place, the flask was sterilized in the autoclave at 
15 pounds pressure for fifteen minutes 

tVlicn the flask was used, the scaled tip of the shorter tube was broken, the flask 
filled with the proper proportions of medium and suspected wafer Tlie stopper was then 
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replaced nitlj pressure t« cvpei lij i»r f«iii the ll t‘<k Ihc tiilK* u ts r^sealed 

in a JJnmo and t)jc soilwl end nf tlio Jon#, inbe broken Tbe ftn^k «na tJjen placed in tlje 
incubator witb the opdi tube ■o\er a bciKcr to rnoi\c tht. flind c\pcllcd in tbo process 
of growth b> the fornntion of in the top of the Jl sk ( o'? fornntion can thus ho fulh 
obacned in the cximuntion of <}uantjtioa of wittr up to ec ior the examination of 
smaller quantities the quantitj of water to bi> tested wan put in the flask to which was 
added the amount of iwuluun required for the total lotumo of the flask The flask was 
then filled with sterile water \iijj qaantitt of water ein thus be tested bj the eraplojuiont 
of flasks of suitable size equipped in a amiilir manner 

In testing the ability of pure cuUurea of organisttis to grins m the Eijknian dextrose 
peptone broth the medium was dihitel to the coHcontration employed in the anal> 8 i 3 of 
water namcli 1 of medium to ^ parts of water The following formula yields a comsponding 
concentration 


Dextrose IS G gm 

Peptone 12 5 gm 

Sodjuni <,h}orj Jo gm 

Water 1000 gm 

The TOcdimn was tubed m fishhook lubes and sttriUztd m this ciac it 20 pounds for 
twenty minutes 

The following conclusions arc presented 

The Eijkman Fcrmeutation Test at 40 C applied to water is selective for Bacillus 
coil and inhibits or destroys other organisma ordmarii present in water 

Strains of Bacillus coh obtained in pure culture from warm blooded animal feces grow 
and produce tJTUeal gas ncid and growth reactions in EijKman s dextrose peptone broth 
at 40 C as a fairlj uniform and eoDStant characteristic 

Certain organisms answering the description of BaeiUus eoli and isolated from the 
mtcslmcs of coldblooded inimnls fail to produce a tvpical reaction in Eoktann a dextrose 
peptone broth at 4C C 

A cloao correlation exists betivcon the fermentation of Ejskman s dextrose peptone 
broth at 40 C tho production of indol the nonulilization of sodium liitrate and the non 
ntiUialion of the nitrogen m uric acid bi strains of Bacillus coU known to hare been 
isolated from ■warm blooded animal feces 

Tho Eijktnan Fcmontfltion Test nt 46 C is usunll) complete in sixteen to twenty 
four hoars and is thus more rapid than standard metliodg 

la a high percentage (Q2 TG per cent) of the positive Ei^kman Fennenfation Tests of 
water tho presence of Bacillus coh can be confirmed in comparison to the ion* percentage 
(78 40 per cent) of the positive lactose tests of standard methods 

Positive Eijkman tests of water yield members of the aerogencs cloacae group infre 
quontly in marked contrast to the frequency of their isolation b} standard methods 

AVatera freely inhabited bj cold blooded animals although removed from the possibibtv 
of contamination bj warm blooded nnimni feces may be condemned by standard methods 
and he passed by tho Eijknian test 

TISSTIjB Sliver Staining of the Skin and Its Tumors Laldlovr G T Ant J Path 5 
239, 1929 I 

Fonnnla Bourns Fluid (Masson *s Pomula) To 300 cc tap water add 100 cc 
commercial formol and 20 cc glacial acetic acid Add an excess of picric acid Shake 
frequently and keep an cxccbs of picric ncid an the iluitl Beady for use in three days and 
keeps indefinitely •'I'jli 

Masson's Gelatin Glue Dissolie 0 05 gm gelatin (in practice, a bit of ordinary sheet 
gelatin 5 millimelera square) in 20 e e distilled water warming it over tho flame Place a 
TOW of abdes on the vrarra plate Filter a largo drop of gelatin solution on each slide and 
float tho paraffin section on it As soon ns the sectioa spreads, stand the slide upright to 
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dmn, lioldmg the section foi n inonient in the desired pl^'cc iiith n brush or needle At 
this stnge do not permit the section to di\ , -nhen the e\cess gelatin Ins drained off, blot 
the section and place iniinodiatch in tho o\en it 4) to 50° C in forinol lapor, secured by 
leaving in the oien an open dish of foiinol Foi staining iMth heniatovilin and aiiilm dyes, 
twenty minutes in the hot formol lapor is sufficient, for sihei staining, leave the sbdes 
for seieral hours or, bettor, oiernight 

Ten Per Cent Lithium Sihoi (Modified del EioHoitega) To make 120 cc In a 
250 c c glass stoppered graduate, dissolve 12 gm silver nitrate c p in 20 c c distilled water 

Add 230 cc saturated solution lithium carbonate cp in distilled water, shake well, 
let settle to about 70 cc of precipitate, wash well with distilled watei 3 or 4 times 

After settling to about 70 cc of precipitate, decant the wash water, add aqua ammonia 
fortior, shaking constantlj until the fluid is almost clear 

Add distilled w ater to a total of 120 c c , shake and filtci into stock bottle The solu 
tion keeps for many months It is so strong that a sliglit precipitate is negligible 

Ordinary filter naper is apt to turn brown and discolor the solution while filtering 
Use Wliatman filter paper No 42 oi No 44 or Schleicher and Schull No 589 

1 Pix in Bouin for three da\s oi in 10 per cent neutral formol for three days Old 
formol material may be iinproicd by immersion in fresh neutral formol for three days 
Formol fixed tissue immersed in Bouin for three dais will gne nearly perfectly but not 
quite perfect Bouin pictures, a positne endothelial or smooth muscle nucleus here and there 
betrays the original form 1 fixation 

2 Embed in paraffin or celloidin, or make frozen sections 

3 Stick paraffin sections on the slide with Masson’s gelatin glue and harden in hot 
formol fumes, sections so treated seldom float off 

4 After removal of the paraffin, wash Bouin sections in running w iter for twenty 
minutes to remoie the picric acid, wash formol sections for fiic minutes 

5 Mordant with the Mallory bleach Tissue recently fixed in formol (two tb ten 
dais) often gives tho reaction without mordanting but not constantly 

(a) 1 per cent tincture of iodine, three minutes, iinse in tap water 

(b) 5 per cent hypo (sodium thiosulphate), three minutes, rinse in tap water 

(c) % per cent potassium permanganate, three minutes, rinse in tap water 

(d) 5 per cent oxalic acid, three minutes, wash well in running water for ten minutes 

6 Disblled water, change 3 times within five to ten niiniites to eiisuie clean slides enter 
iiig the silver solution 

7 EioHortega’s lithium silver augmented to 10 per cent Heat the stock solution in 
the 01 en to 50° C and stain in the oven for file minutes The used solution can be filtered 
into a glass stoppered bottle and used a dozen times or more 

8 Eiiise the slides by pouring distilled water over both sides 

9 Formol, 1 per cent in tap water, flood the sections frequently for three minutes 

10 Einse both sides of the slide with distilled water 

11 Yellow gold chloride, 1 to 500 of distilled water in a Coplin jar, immerse the 
slides at room temperature for ten minutes The gold solution may be used many times 

12 Einse both sides of the slides with distilled water 

13 Oxalic acid 5 per cent, pour on the slide and leaie for ten minutes 

14 Einse with distilled water 

15 Hiqio, 5 per cent, pour on slide Change as often as it becomes turbid for ten 
minutes 

16 Wash well in running water Countei stain if desired and mount in balsam 

The Mallori bleach solutions and the formol may be left on the slides for an hour 

or more without harm Even the silver solution niai vary in strengtii from 2 per cent 

to 15 per cent, the time in silver from two to 10 minutes and the tcmperatuie of the siher 
solution from room temperature (twenty minutes) to 60° C , though the longer times and 
the higher temperatures are likeh to give precipitates and dirti slides After the formol, 
the slides ma\ be left overnight in gold or in oxabc acid, and it am point in the technic 

the slides mai be left overnight or over Sundai in distilled water or m tap water 
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TITBERCLE BACILLUS Medium for Corper, H J and Uyel N Arch I ath 7 8o5, 
JDiJI) 

T}io following inediuni is proposid for auhculturo ifter isolation b\ the pot ito gentian 
\iolct method of Corp r 

Afaslicd aulocI*i\eJ potnto 2o per cent weight 

Gijtcrol - - 2*5 per cent weight 

Agar agar _ _ - ^ - 1 f» per cent b} weight 

Distilled water - - 71 per cent b> weight 

TISSUE STAIN A Method of Staining Brown and Melanotic Pigment, Lasnier B P 
Virch Vrcli f pntli Anat 26G 1028 

The sections should be thin (3 to > nticrn) 

Stain 

Zithl s Carbol Fuclisin 1 part diluted with -0 to p irts of tap water 

The sections are slnincd V to 1'^ minutes depending on whether thej aro frozen 
cclloidin or parafliii sections TJii\ art then washed with water untij the excess of stain is 
removed tins requires sonic seconds but the stain is not injured bj longer irrigation Strong 
staining with reduced hcniatoxvlm (licmatm) follows 

Tho sections nro w isJtcd for n few minutes in water that is chauged a couple of times 
It docs not hurt them to sta^ longer in water but on the contrarv improves them ns it gives 
the Jienntoxjlin a beautiful blue shade The differentiation and drying arc brought about 
at the same time T/ns is the dobcafe moincut of the technic It is ndvjsabJc not to make 
the differentiation under the microscope for decolorizing t ikes place ver^ quickly and the 
whole thing mav become decolorized while the specimen is being carried to the microscope 
It is advis<iblc to sacrifice i lialf dozen sections in the beginning until tlie examiner learns 
to differcntinte from the inked ovo appearance The water is removed by do^ag as ^cll 
ns possible wath filter piper The sections ore then flooded with Do to 07 per cent alcohol 
The alcohol romovea tlie excess of fuchsm and as soon as there is no longer anj visible red 
color removed (between four and six seconds) nod the violet blue color of tho heniatox)ha 
appears the sections arc flooded with xjlol The excess of x>Jol is sponged off and tho 
specimens cleared with sjlol and enclosed in balsam 

Tlio nuclei appear vaolct or deep blue the protoplasm blue or pale violet, the pigment 
bright red The fibrils of tho lioart muscle appear reddish violet to lilac violet depending 
on the degree of their differentiation the eaicoplnsm is lilac or very pale violet almost uu 
stained The pigment granules arc bright red the erj'+liroejtcs often have a rosj shade but 
m well differentiated specimens they hn\c a greenish hi ic color 
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EDITORIALS 


The Pohomyehtis Epidemic in Mamtoba — 1928 

I N DISEASES Avhicli show as much laiiation in seveiitv as poliomi elitis, it 
IS \eiv difScult to eialuate the eftect ot am paiticulai foim of tieatinent 
Controlling the lesiilts and calculating tlie piobable eiioi aie almost impossi- 
ble One of the neaiest appioaches made to the solution of tins difficult situ- 
ation IS piesented in the coopeiative imestigation published hi the Medical 
Eeseaich Committee of the Unneisiti of ilaintoba mIucIi deals with the re- 
cent epidemic of polioim elitis in Manitoba It is cMdently the first of a senes 
of publications to be piesented hi tlie Depaitment of Health and Public Wei 
faie 

The epidemic began Jiih 1, 1928, and lasted foiii and a Inilt months, dur- 
ino- -which time theie veie 435 eases -within the piOMiice, of these, 302 -weie m 
Winnipeg 01 its suburbs There -weie thntj -seven deaths (8 5 pei cent) The 
lepoit contains a complete leview of 161 cases vliicli were especialh obseived 

19S 
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Of tlic'^c ]) ilaiits S( \ { iiti ca (lied fill) fom l»ul losidml pinlvsis and niiut^ 
roco\cro(l coI)l})IrtoI^ 

The most jiiit o£ tlio stiul^ tonsistid ni obst r\ntions on tlin 

effect of t)ic admimstiatjon of tou\ descent strum Tins ms fiist obscr\cd in 
Iminan beings b\ \otter foHowin*. Hit obstrmtions of Romei and Joseph that 
con%nlcsccnt seiuin contains imimine bodies and follo^\^n" tlit tnrthei demon 
stntion b^ Flesnei and Lewis that such stium delays or nn\ ple^ent the 
onset of the diseast in exp» i nm iitalh inoculnftd monke>s Since Vetters 
obscrentioiis se\enl iinestip itois hn\e icported fn\oribh on the use of con 
^alescent sernni in tlu treatment of polioniM litis 

Serum ms obtaand from xolunttii donois md was pud toi it the ap 
proximate rate of SIOOO foi eidi 100 < c o| blood TIuse donors had Ind the 
disease from n few months to fllnl^ fliu e \ nis pj e\ mush After poolin;r the 
serum it wis foi tin most put itlimnisteud intnniuscuhih in dosts of 
25 cc The admiuistntion of mou thin one dose s< emed not to inert ist the 
beneficia] results o^er tlu effect of i sin^b dost 

Sc■\ent^ foiii pitients in whom the diagnosis was confn nud b\ spinal 
punctuie lecened strum when tJut weit in the prepiiahtic sta^t of the dis 
ease Of these slig,hth mote than 01 pci emt completeh jtco\eied about 
7 pci cent had some residual paiahsis and none died Of tJnit\ thiee patients 
who received seium after the onstt of parahsis 22 pj r cent rtco\(icd com 
plotch, 45 ptr cent Ind lesuUnl paiahsis ind 33 pti cent died Of rift\ foni 
patients who did not rocei’vt senim 26 pu cent rtco\ered completeh 03 pti 
cent had residual parah&is and 11 pei cent died Althoufrh it is of couisc 
impossible to determine that the treated and uatieattd jmtients were absohiteh 
comparable cMdencc is presented to show that tlu^ ireie in no ira\ intention 
all) selected and the j^rcat difference in the end results seems si^ificant Poi 
instance, of the patients who had earh paiesis or paiahsis 62 per cent of those 
treated ^eco^e^ed, onl) 20 pci cent lecoatred in the contiol group Of pa 
tients svlio had earl) paresis alone C7 per cent of those treated and onh 40 
per cent of the unticated lecoaered Not onlr is the end result of impoitancc 
but the immediate effect of the treatment is impicssne Within a few honis 
there was a drop in tenipci iture and rocorcir fioin most of the S)mptoms of 
which the patients complained The conchisiou seems justified that the use 
of comalescent soium is of -value when admmisteied in the picpaiahtic stage 
and that the intiamuscular loutc of administration is ‘simple safe and suffi 
cientl) efficacious to justif) its use during an epidemic ’ 

Fuither obserrations are of interest and mc) be summarized as follows 
No significance could be placed on the fact that the disease was moie 
pre-valent among males than females The evidence piescnted indicated noth 
ing for or against the tiansmission of the disease b) food air animals or 
otherwise, except b) contact with peisous b-v some mednim oi mode vet to be 
demonstiated It is safe to infer that Trhen this contact occurs the onset of 
the disease appears from five to seven dajs affeiirard, hence the desirabiUtv 
of rigid isolation of persons suspected of having, or having the disease 

The gieatest incidence of the disease was in childicn of from five to ten 
vears hut among children less than five vears of age the incidence was almoi^t 
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as gieat In the couutij' theie nas a lelatn’^elj laiger numbei of patients more 
than fifteen years of age than in the iiihan population The distiibution of 
cases in Winnipeg ivas cential, uhile ceitani densely populated areas were 
piacticallj free 

The gieatest numbei of deaths oceuiied between the ages of five and nine 
3 'eais Whether patients veie treated or uiitieated the piognosis was, as a 
geneial rule, iiioie seiious ulien the cell counts veie high Seventy-nine per 
cent of the spinal fluids examined (116 eases) showed a cell count of between 
10 and 200 cells foi each cubic centimetei , the highest numbei was 1809 cells 
In the eaih stages of the disease most of the cells weie polymoiphonuclear 
leucocytes 

Albuminuria and the piesence of erjdhioeites in the uinie v ere fiequently 
noted In thirty of foity-thiee cases leueoeytosis and Ijmiphocvtosis vas the 
lule A composite colloidal gold curve would lead 0123210000 

Of the ninety patients who became paralj zed, fiftj -one were paral 3 'zed on 
the thud daj' Moie than 50 pei cent of the patients had the folloiving sjmp- 
toms appealing in the follmving ordei fevci, frontal headache, stiff sore neck 
and back, and lumbai pain Most of the sMiiptoms appealed ivithin the fiist 
three daj's Absent abdominal leflexes were observed in one-thiid of the cases 
and adenitis in one-fifth Keinig’s sign was piesent in more than one-thiid 
of the cases, the spinal sign, in three-fourths Knee lerks weie absent in one- 
thiid and paresis or paralysis, m half of the cases 

—TBM 


ERRATUM 

In the aitiele bj Baiclaj’^ E Noble, entitled Expeumenial Ehnmiahon of 
Adhesions Caused hy Intiapei itoneal Injection of Neoai splienaniine, October 
issue, in the table on page 21, imdei the column head “Peiitonitis” there 
should be the follow ing qualifj iiig footnotes In tlie cat series the peritonitis 
consisted of 10 c c of a steiile fluid and evidence of recent adhesions, in the 
glucose series the peiitonitis was localized to a small peri-iiitestinal abscess, 
in Ringer’s solution senes the peritonitis wms purely chemical, and, in the 
sodium bicaibonate senes the peritonitis was secondarj^ to the intussusception 
In the entiie series, no generalized bactenal peritonitis was produced 
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Report of the Committee on Necrology 

Four times during the past \ear has death jn\ ided the ranks of this or 
gamzation and taken from us the communities they served the profession 
they lo\ed and the friends and families they held dear tliose whom tve legret 
greatlj to lose Four men liave been cut down in the midst of their produc 
tive years and at the height of their usefulness In these da% s w hen we can 
lU afford to lose men whose lives ha^e been gAen to the promotion of clinical 
pathology, their loss is keenly felt 

The East the Cential States and the West are represented in this loss 
Dr Joseph Kankin Losee and Dr John Hewat both resided and worked in 
New York City Dr JIannus Larsen Holm m Lansing Michigan and Dr 
Carl 0 E Werner in San Francisco 

Nature is apparently wasteful in some of her methods and nowhere is 
this apparent waste so e\ident as m the snapping off of the Ii\es of those who 
ha\e diligently labored and become wGse by their labors and of great useful 
ness in the world But though they rest from their labors their works do 
follow them, the memory of their Ines and works will be a lea\en of comfort 
to those who follow m their tiain 
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The Committee pieseiitb heienitli biogiaphical data upon each of these 
and leqiiests that this lepoit be placed upon oiii lecoids and expiessions of 
0111 sinceie sjmpathv be sent to the lespective families 

J H Black, MD, Chan man, Dallas, Texas 


JOSEPH RANKIN LOSEE, M D 

Di Joseph Rankin Losee was born Novembei 12, 1883, at Collins Bay, 
Ontario, Canada, and died Pebriiaiy 6, 1929, at St Petersbiiig, Florida 

His pieluninary education was obtained in the public schools of Ontario 
and Queen’s University at Kingston, Ontaiio, iiheie he leceived a BA degiee 
in 1901 He vas giaduated with the dcgiec of Doctoi of Medicine from the 
Long Island College Medical School in 1907 

He seived an niteinship in St John’s Hospital, Biooklyn, New York, 
1907 to 1909, then in the Hospital foi the Riiptmed and Crippled, 1909 He 
vas House-Surgeon lu the New York Linig-Iii Hospital in 1910, and Patho- 
logic Intern in New York Lymg-In Hospital m 1911 In 1912 he iias ap 
pointed Pathologist to the Li ing-Iii Hospital, which appointment he held until 
the time of his death 

He was Duectoi of the Laboiatoiy and Executne OfScei in the New 
Yoik Polyclinic Hospital and i\as Piofessoi of Pathology in the New York 
Polyclinic Hospital and Medical School 

He was a membei of the Amciican Medical Association, the Ameiicau 
Societi of Clinical Pathologists, Neii York County and State Medical So- 
cieties, New Yoik Academj of Medicine, Neii Yoik Pathological Societj, and 
Alumni Societies of New Yoik Lving-Iii Hospital 


JOHN HEWAT, M D 

Dr John Hewat uas boin in Scotland and giaduated fiom the Uimeisiti 
of Edinburgh in 1909 

He seived in a diMSion of the British Army duiing the World Wai as 
Chief Samtarj’^ Inspector in India, Aiabia, and Mesopotamia 

Later he was Laboiatoij Diiector for the State Board of Health in Maine 
foi about two jeais Prom there he went to the Central Maine General Hos- 
pital at Lewiston, where he v as Pathologist for tv o years 

Following this he became associated with the National Pathologic Labo 
latoiies as Pathologist in New Yoik Citj, and vas engaged in this work at 
the tune of his death vhich occurred on Pebiuary 13, 1929 



CARL 0 L WLRNLR MD 


Di Call 0 L oilier was bom in Stiassbnrp, in 1870 He studied inedi 
cinc nt the Unuersit'v of Beihn and Jinn in Oeimain He „aaduatcd fiom the 
I'vttev in 1901 

He Mcnt to Siiicapou the folloniiifj \ni nhorc he jnnctiecd until 1915 
This ga\c him a nondoiful oppoitiinit^ to 'icqiine a nidcspread expenenoe 
in the theoij and practice of tioincnl medicine 



lie came to ban Fiancisco in 1910 ^\lulc he specialized m Limical Path 
ologj For ten ^eais he was Pathologist to the Fruiklin Hospital and during 
the past jeai filhd a siinilai position it the ht Joseph s Hospital in the same 
eitj 

In 1928 Dr Wernei was appointed Iiistructoi in liopical Diseases at the 
Sledical School of Stanfoid Unneisih This position he held at the time of 
his death 

Dr Wernei died Febiuaij 21, 1929 
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MARINUS LARSEN HOLM, M D 

Dr Marmus Lai sen Holm nas boin m 1878 He leceivecl Ins medical 
education at the Medical School of Nortliwestein University, fiom ■which he 
graduated in 1907 

He ivas City Chemist to the Chicago Health Depaitment in 1906 and 
1907 and State Bacteriologist of Michigan in 1907 to 1914 

Di Holm seived during the World War and later -was a membei of the 
City Board of Health of Lansing, and foi a tune a member of the Board of 
Education 



He -was Directoi of the Lansing Clinical Laboiatoiy, a membei of the 
Staff of Ingham County Tuberculosis Sanitaimm, and Pathologist to the 
Lansing City Hospital 

He -was a membei of the Ameiican Medical Association, the Ameiiean 
Society of Clmical Pathologists, Society of Ameiican Baeteiiologists, the 
American Public Health Association and the American Chemical Society 
Di Holm died at his home in Lansing, IMichigan, December 24, 1928 
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CLINICAL AND EXPERIMENTAL 


TUBERCULOSIS IN GUINEA PIGS' 


A Skin Test for Preekistinq Tuberculosis in Guinea Pigs Used for 
Lvbobvtory Diagnosis of Tuberculosis 

By Henbt a Reisman, M D Jamaica N Y , ani> Adelaide B Baylis 
New "ioRK City 


'^HE guinea pig is uimorsallj accepted as the animal of choice for the 
* inoculation diagnosis of tuberculosis Much reliance is placed on the out 
come of this procedure It is always accepted as conclusive in cases of doubt 
where some eaidenco of tuberculosis is found in the guinea pig on necropsy 
with little realization as to whether or not there was a preexisting tuberculous 
infection 

Two A ears ago we concluded experiments the results of which at least 
to us Avere surprising We then found, much to oui chagrin that we had 
been preceded in this work by at least a decade In view of the fact that 
there is little cognizance of their results and conclusions and that experiments 
Avith guinea pigs are still being cairied on without ascertaining whether the 
guinea pig is tuberculosis free, we feel that publication is quite apropos 

We also haAe reference to some of the work on the filterable Aurus in 
tuberculosis * The filtrate was injected into the guinea pig without eliminat 
ing a preexisting tuberculous focus If there was such a focus present (and 
our Avork has led us to believe that m a large percentage of cases there is), 
the filtrate would activate that focus thereby causing an erroneous conclusion 
namely that that filtrate had produced the disease This has its analogy m 
the tuberculin tests in cattle Furthermore at that time (tA\o years ago) we 
made a survej of the pathologic departments of all the larger hospitals in 
New York City to ascertain whether an attempt was made to eliminate a 

Prom the Department of Petllatrles and the Department of Laboratories New York 
Post Graduate Medical School and Hospital 
Received for publication June 26 1929 
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pieexisting tuberculous focus in guinea pigs befoie doing the inoculation 
diagnosis foi tuberculosis In not one instance where m e had received a 
reply was the proceduie to eliminate an existing focus followed It is obvious 
therefoie that not only experimentois may come to an erioneous conclusion, 
but that many human beings may be ealled tuberculous and seiious opera- 
tions peifoimed such as nephrectomies when onlj-- the guinea pig had the 
tuberculosis SewaP found spontaneous tubeiculosis in a notable propoition 
of guinea pigs which had been confined in the laboiatory, but nhicli had 
never been intentionally inoenlated with tubeiculosis Cooper and PetiofE- 
have demonstrated the presence of tubercle bacilli in Ij^mpli nodes in 33 per 
cent of normal guinea pigs We theiefoie feel jnstified in having the follow- 
ing observations published 

Twelve young guinea pigs, supposedlj"- healthy, weighing about 250 gm 
weie selected for the first experiment and weie placed on the floor of the 
animal lOom m an enclosuie sepaiating them from the other laboratoiy ani- 
mals by means of a mesh wire fence They weie allowed to lemain theie for 
a period of foui days for observation 

On Febiuary 26, 1927, an aiea on the abdomen approximately 2 5 cm in 
diameter was bared by pluelung the haii so that any skin leaction would be 
apparent, and the following day the 12 guinea pigs were tested with 0 25 c c 
of a 1-10 dilution of Koch ’s old tuberculin by inti adermal inoculations After 
twenty-four houis foui of the 12 guinea pigs showed a veiy slight leaction at 
the site of the inoculation but it was so indefinite that the lesults were re- 
garded as doubtful 

Four days later all 12 guinea pigs were retested with 2 minims of a dilu- 
tion of equal parts of saline and Koch’s old tuberculin by intradermal inocu- 
lation, and aftei twentj^-four hours no reactions weie observed that could be 
considered definite Thiee days after this inoculation, 9 of the 12 retested 
guinea pigs showed vei 3 ' marked skin reaction, the lemaining 3 showed ab- 
solutely no reaction Five of these guinea pigs, 3 (A, B, C) giving negative 
and 2 (D and E) positive tests, weie selected for special observation 

Guinea Pig A (in cage with C and D) showed no skin leaction aftei test 
and was used as a contiol Died March 15, 1927 Necropsy levealed slight 
localized inflammation at site of inoculation, enlarged inguinal glands on 
left side and oigans noimal in appearance Micioscopic examination of smears 
made from oigans and glands, stained bj" Ziehl-Neelson’s method, failed to 
demonstrate any acid-fast bacilli 

Guinea Pig B (in sepaiate cage) shoued no skin reaction after first test 
and on IMarch 7 was inoculated subcutaneously with washed live organisms 
from a pure culture of iMycobacterium tuberculosis (hominis) and on retesting 
o-ave positive slan reactions Died April 22, 1927 Necropsy revealed no ab- 
noimal conditions of organs but enlarged inguinal glands on both sides 
Jlicroscopic examination of smears made fiom organs and glands, stained by 
Ziehl-Neelson’s method, demonstiated numerous acid-fast bacilli in all slides 

Guinea Pig C (m cage uith A and D) slioned no slan reaction after test 
and on IMarch 7 was inoculated subcutaneouslv with v ashed killed organisms 
f m a pure culture of Mycobacterium tuberculosis (hominis), (organisms 
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placed m autoclaTc and subjected to the heat of flowing steam for one hour), 
on retesting ga\c negatne skin reaction Died March 22 1927 Guinea pigs 
B and C iverc retested on the same dai (eleven dajs later) Necropsj re 
aealed organs and glands in apparentlj normal condition Microscopic eiami 
nation of smears made from organs and glands, stained bj Zielil Neelson 
method, failed to demonstrate auj acid fast bacilli, but adjacent glands showed 
a fairl) tj pical focus, simulating tuberculosis 

Guinea Pig D (in cage with A and C) showed marled skin reaction after 
test and was used as a control Died March 20 1927 Necropsv rev ealed organs 
in apparcntlv normal condition but enhrged inguinal glands on both sides 
Jlioroscopic examination of smears made from organs stained bj Ziehl Neilsen 
method, failed to demonstrate nnj acid fast bacilli in the organs but show ed 
tj pical acid fast bacilli in the Ijmph nodes 

Guinea Pig E (in pen in animal room) showed marled skin reaction after 
test and was used ns a control Died Maich 19, 1927 Necropsj revealed 
slightlj enlarged, but practieallv normal inguinal glands and organs, with the 
exception of right lung in apparentlj normal condition Right lung at base 
showed white checsj area Microscopic examination of smears made from 
organs and glands stained bv Ziehl Neelson method, failed to demonstrate anj 
acid fast bacilli in organs or glands with the exception of smear made fiom 
right lung This slide show ed tJTiical acid fast bacilli 

Twelve additional young guinea pigs supposodl) healthj weighing about 
250 gm and bought from a diffcicnt concern were placed on the floor of the 
animal room under the same conditions as the prev lous lot Thej were allow ed 
to remain there for a period of four davs for observation 

March 30, the 12 guinea pigs were prepared in a similar manner to the 
first lot and tested with 2 minims of a solution of equal parts of Koch’s old 
tuberculin and saline bj intradermal inoculation After twentv four hours 4 
of these guinea pigs showed a shght redness at site of inoculation which might 
be interpreted as the beginning of a reaction but all 1 were doubtful The 
other 8 were franklj negative Fortj eight hours after inoculation 3 of these 
doubtful guinea pigs developed a positive skin reaction and the other 9 were 
negative Some of these animals were killed bv the dog in the animal room, 
the rest were used for subsequent experiments 

mscnssioN 

It w^ill be observed that 75 per cent of the first lot and 25 per cent of 
the second lot gave positive skin reactions While the results of the second 
lot confirmed those of the first, vve were unable to follow the same procedure 
because thej were used for subsequent experiments, results of which will be 
published at some future time We must summarize the results from the 
originally selected lot of guinea pigs, however limited in number for we 
feel that it is of sufficient interest to justify publication The injection of 
killed organisms did not produce any skin sensitiveness to tuberculin m 
guinea pig C, although Lange’ states a transient hjpcrsensitivencss can 
sometimes be obtained from the injection of a large amount of killed culture 
The results in guinea pigs D and E were most interesting and on the findings 
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of these animals, in addition to the above expeiiments, ive feel that we may 
emphasize the necessity of testing guinea pigs with tuberculin to exclude a 
tuberculous focus before using them foi laboratoiw’ diagnosis oi experiments 
Guinea pigs D and B both showed marked skin reactions after tests and 
weie kept under observation and used as eontiols On necropsy these animals 
revealed typical tuberculous lesions in which the aeid-fast bacilli were found 
Guinea pig B, giving negative skin reaction, was inoculated with washed live 
organisms and subsequently gave a positive skin leactioii, and showed the 
same pathology on necropsy as guinea pig D vhich gave a positive skin reac- 
tion on all tests and was used as a contiol, emphasizing that there was a pre- 
existing focus in A similar to that produced in B by artificial inoculation 

Furthermore, necropsies were performed on some of the guinea pigs that 
had previously given a positive tuberculin test but died for leasons unknown, 
and in not one instance did we fail to find evidence of tuberculosis 

CONCLUSIONS 

1 Tuberculosis is quite prevalent in apparently noimal guinea pigs 

2 An intracutaneous tuberculin test reveals the presence of a tuberculous 
lesion in guinea pigs 

3 Guinea pigs injected with dead tubercle bacilli did not develop any 
sensitivity to tuberculin 

4 Guinea pigs may have a preexisting tuberculous focus similai to that 
induced by inoculation 

5 Guinea pigs of uncertain histoiy should be tested with tuberculin be- 
fore being employed for the inoculation diagnosis of tuberculosis and other 
laboiatorj expeiiments relative to tuberculosis 
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PLASMA PROTEIN IN RELATION TO SUSPENSION STABILITY OP 
ERYTUROCTTES AND PRECIPITATION OP SERUM 
PROTEIN WITH ALUMINUM SULPHATE* 


B\ L R Jones, Pu D , St Louis Mo 


*^IIE scdiiiientition rite of erj tlirocj (es and numerous seium precipitation 
A (flocculation and ring) tests lia\e long been used for determining the pres 
ence of infection in the human subject Numcious crpeiiments indicate that 
the etiologj of an increased sedimentation late of eijthrocites is invested in 
the plasma rather than the cells, since upon tiansfciiing cells of normal blood 
to plasma obtained from a diseased indnidiial, the phenonieiioii of an increased 
sedimentation rate is obseiaed IIoMcaer the rite of sedimentation is nithin 
normal limits if cells fiom a diseased individual are added to plasma from a 
normal subject 

The obscivation that protein can be precipitated from scrum of the dis 
eased nith smaller amounts of the precipitating agent than is possible ivith 
the serum of the normal person, has been lariouslj evplaiiied as being due to 
an alteration in the distribution of the serum proteuis as might be observed 
ivith relative or absolute inci eases or deci eases in the sereial fractions of 
serum proteui, to the presence of certain lipids and to variation in content ot 
electrolj tes This inv estigation was uiidertal en in an effort to determine 
whether the velocitj of sedimentation of erythrocj tes, and the preoipitabilitj 
of serum protein as determined bj the addition of aluminum sulphate, could 
be correlated, viith quantitative relationship of the vaiious plasma proteins 

That an increased rate of sedimentation of the erj throoj tes obtains in the 
blood of the tubciculous and that the sera of such individuals exhibits an in 
creased preeipitabilitj vi ith aluminum sulphate has been previouslj reported 
by the author ' = 

This inv estigation involved the estimation of fibrin globulin, and albumin 
of plasma, sedimentation rate ot erythrocjtes in oitrated blood, and the 
quantitative relationship of aluminum sulphate to the precipitation of serum 
protein of human blood Since normal values for these blood properties must 
be known before it is possible to make any inference legarding pathologic 
conditions, examinations were made upon the blood of 20 normal individuals 
to establish a basis for comparison In addition this report incorporates the 
values for these blood properties as observed in the blood of 20 individuals 
suffering from such conditions as lij pertension carcinoma acute infections 
aseites, and tuberculosis 

From the Deportment of Baoterfolocj and HsBiene St Louis Universal School ot 
Xledlclne 
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METHODS EMPLOYED 


Blood specimens were collected from an arm vein (without stasis) after 
a fasting peiiod of fourteen hours A portion of the specimen was oxalated, 
the clear plasma separated, and fractionation of the protein was promptly 
undertaken Fibrin was separated by reealcifying diluted plasma, and col- 
lected on a small glass rod Globulin was coagulated mth 1 5 molai sodium 
sulphate and removed by filtiation, the nitrogen of the filtrate representing 
that contained in the albumin and nonprotein constituents Nonprotein- 
nitrogen was determined as contained in the tungstic acid filtrate These 
fractions were quantitatively determined by calculation from the amount of 
nitrogen recovered after Kjeldahl digestion 

In determining the erythrocyte sedimentation rate (ESR) three parts of 
blood weie mixed with one part of 3 8 per cent sodium citrate solution Sero- 
logic pipettes of 1 c c capacity, delivery type (lee volume contained in a 
lineal distance of 135 mm from 0 to 1 0 graduation marks) were filled with 
the citrated blood by aspiration and the delivery end sealed with beeswax 
The pipettes weie then set aside in a veitical position at room temperature 
(approximately 20° C ) and readings made at one-half, one, and two hour 
inteivals, the upper surface of the corpuscle layei serving as a guide from 
which to record the descending cell column, using the pipette graduations as 
a convenient scale for lecoiding the extent of fall at the various time inter- 
vals The cell volume of the blood vas determined with the Van Allen 
hematociit tube The volume of the individual corpuscle was determined 
according to the following relation 


Volume of corpuscle emm 


Cell volume per cent 
Number cells per emm 


For the flocculation test a portion of the blood specimen was set aside 
for an hour and a half to insure complete clotting after which the serum was 
separated by centrifuging, and collected Various amounts of aluminum 
sulphate (ranging in concentration from 0 02 to 0 12 per cent) contained in 
a unit volume of 1 c c weie added to 0 2 c c of the blood serum in small test 
tubes The serum and reagent were carefully mixed by mverting the tube 
three or four times It was observed that more extensive shaking affected 
only the character of the piecipitate as indicated by the formation of some- 
what larger flocculi and eien verv extensive shaking of the mixture ivas with- 
out result upon the incidence of precipitation The tubes were set aside at 
room temperature (approximately 20° C ) foi one and one-half hours, prior to 
the reading Prelimmarj experiment revealed that incubation at a higher or 
lower temperature, as 37° C, oi 10° C, affected the degree of precipitation 
quite irregularly, consequently all tests were made at or neai 20° C , as a 
standard procedure In reading the tubes, a heavy flocculent precipitate that 
settled out, leaving a clear supernatant fluid was recorded as “xxxx” while 
a very small amount of flocculent precipitate was reeoided as a “x” reac- 
tion Precipitates intermediate m amount were recorded as “xxx” and “xx” 
reactions according to the amount and density Unifoimity in readings was 
soon attained after a moderate amount of experience in examining the tubes 
Atypical t^ves of flocculation were onlj rarelj observed 
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Sera eventuall} jielding a heaw pieeipitate usuallj “ prompt tur 
biditj upon miKiug t)ic Boium and reagent In some instances a definite tur 
biditj appeared within as short an inteiral as fifteen minutes Howeier it 
did not seem feasible to ei ahiate the pi ecipitabilit j of the scrum b> the length 
of the incubation period required for the apptnranee of a turbiditj or definite 
precipitate, as has been suggested recenth bj Bodon,‘ as many of the sera 
Jielding hcaaj precipitates uithm an iiieubatiou period of one hour and a 
half did not exhibit a definite turbiditj immcdiatelj upon mixing serum and 
reagent 

Protein determinations herein reported are based upon plasma rather than 
upon serum, which was used in alt of the precipitation experiments Concen 
tration of the globulin and albumin fractions m plasma is not eiitirelj com 
parable to the concentration obtaining in scrum Howccer the possible dis 
cicpancj as determined b\ iiunieious expeiimcnts is not of great magnitude 



ElC 1 — nreclplttttfon ot serum protein with aluminum sulphate Reailtng from lelt to rieht 
xxxx XXX "xx X anil negatl%e 


The trend of significant alteration in the protein quotient of serum is readil> 
established b> determination of the globulin and albumin contained in the 
plasma 

EXPERIMENTAL 

Since the interpretation of anj alteration in these blood properties as ob 
served m the diseased indnidunl, must be predicated upon a conception of 
■values obtaining in the normal state, the results obtained in the examination 
of the venous blood of 20 normal men are given in Table I 

The \alues for total protein and protein fi actions as obtained m this 
stud> are not at great variance with the commonly accepted standards for 
indmduals of this class, although in the lesults observed wide variation maj 
exist between individuals Sedimentation readings of 013 and 0 27 were the 
maximum values observed for the one and t’wohour periods respectivelj 
Hence it mav'- be assumed that values significantlj greater tlian these in this 
class of individuals would be indicative of an accelerated ESR Vanabihtv 
in the sedimentation rate is not readil> correlated -with variation in the quan 
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titative distiibution of plasma proteins or in the concentiation of erythrocytes 
in the blood 

It IS significant that precipitability of the blood serum is not correlated 
ivith the ratio of albumin to globulin, as contained in the plasma Consider- 
able variation in precipitability is to be noted among these normal sera How- 
ever in no instance did precipitation occur with 0 05 per cent of alummum 
sulphate in the leagent, an amount designated bv Matefy" as indicating an 
abnormal serum lability of tubeiculous individuals 

Puither study of the relationship existing between the blood pioperties 
that constitute the subject of this investigation was made upon the blood of 
a small numbei of human subjects, individually presenting a fairly well- 
defined type of pathology No attempt was made to determine the character- 
istic blood alteration obtaining m any given disease as the number of cases 
available for study wms inadequate for such a purpose The various clinical 
diagnoses and the results of these examinations are listed in Table II 

These findings, m manj-^ instances, present a departure from the estab- 
lished limits of normal variation that is of considerable magnitude 

DISCUSSION 

The data indicate that sediraentability of the blood is not correlated wuth 
significant rariation in the size of the individual corpuscle In many instances 
an incieased ESR is observed m blood having a low content of red blood cells 
so that an anemia per se may upon occasion be a detei mining factor in this 
phenomenon It is appaient that the concentration of erythrocytes m the 
blood must be consideied in evaluating the significance of an increased ESR, 
as the concentration may have an inverse lelationship to the speed of sedi- 
mentation 

In the blood of normal indiv iduals sedimentability of the erythrocytes is 
a variable propertj^ and the variation obseived between normal individuals 
IS not to be explained upon the basis of quantitative distribution of the lespec- 
Tive plasma proteins (In lepeated examinations of the blood of some of these 
normal indivuduals, covmiing a period of sev'eral months, the magnitude of 
periodic variation approached or was equal to that observed between various 
indiv iduals ) 

All increased ESR was obseived in the presence of various morbid condi- 
tions and in most instances there was also observed either an increase in 
fibrinogen or a decrease in the ratio of albumin to globulin Therefore, it 
seems possible that these factors mav independently or jointly be determina- 
tiv’e of the ESR 

Minimal concentration of aluminum sulphate effecting protein precipita- 
tion in the seium of the normal human subject was determined Precipitation 
wuth a concentration of less than 0 06 per cent mav be considered indicative of 
increased precipitabilitv of serum constituents Precipitation occurred in all 
of the normal seia at a concentration of 0 09 per cent or less In the presence 
of various diseases the marked increase in serum precipitability is not corre- 
lated with alteration in the ratio of globulin to albumin as contained in the 
plasma 
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In gencrni, the addition of an clectroljtc, such as aluminum sulphate to 
serum, jields a precipitate (often referred to ns a metallic albuminate) which 
IS perhaps not a true eomhinatioii, but a double salt or loose absorption com 
pound of the protein lutli the salt This reaction may be considered quasi 
rciersible in that dilution uith uater or rcraosal of the salt by dialjsis does 
not restore the changed protein Iloncici, such precipitates are soluble in 
on excess of the salt solution Although In drolj sis occurs in an aqueous 
solution, rendering the solution acid peihnps the effectneness of this salt as 
a precipitating agent is explained on the basis that electro negative colloids 
are precipitated bj the cation and m dilute solution the flocculation effected 
IS related to or a function of its valence 

It IS noted that blood exhibiting the phenomenon of an increased ESR 
quite regularly exhibits in addition the property of increased precipitability 
of the serum This correlation is observed regularly except in conditions 
11 herein the extreme anemia per se may serve to exphin the accelerated BSR 

BUMMARY 

1 Increased sedimentability of the cry throvy tes in the blood of tlie dis 
eased is often associated n ith a shift in plasma protein ton ard tin, more labile 
fibrinogen and globulin fractions 

2 Increased precipitability of strum protein ns determined with alu 
minum sulphate, is observed in the presence of various morbid conditions and 
may or may not bear relation to the quantitative distribution of plasma pro 
tcins 

3 A conolation between scdimcntabilitv of red blood cells and precipita 
bility of serum protein is quite regularly observed 

4 Diagnostic value of the aluminum sulphate serum floceiilation test, 
may be enhanced by titration of the serum with grided amounts of the reagent, 
as herein accomplished 
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CAEBOHYDKATE METABOLISJI IN ACKOIMEGALY* 


By JIax "WisHisOPSKY, JI D , Brooklyn, and Charles S Baron, M D , Queens, 

New York City 


' I 'HE most exhaustive work on this subject is by DavidofE and Cushing^ 
These authors review 100 cases which they have studied and discuss their 
conception of the mechanism involved m the disturbance of the carbohydrate 
metabolism The subject is of importance not only per se, but also because 
there are certam fundamental piinciples involved, which have a general appli- 
cation 

Hansemann^ found approximately 12 per cent among 97 reported cases of 
patients with acromegaly to be suffermg from diabetes mellitus, Hinsdale^ 
found 11 per cent in ISO eases, Borchaidt,'' on the other hand, found 35 5 per 
cent of 176 cases recorded up to 1908 The variabihty of these percentages 
doubtless depends a great deal upon what the compiler of the statistics has 
been willmg to accept as "diabetes mellitus ” Davidoff and Cushmg in their 
senes of 100 personally observed eases of acromegaly found one out of four to 
have glycosuria, and one out of eight to have clinically outspoken diabetes 
mellitus The question is this "Given a ease of glycosuria, what criteria 
shall one emploj-' to determine its nature?" 

It IS not within the scope of this paper to discuss the various theories 
advanced for the explanation of the disturbance of the carbohydrate metabo- 
lism in acromegaly It seems quite certain that to elucidate this problem the 
relationship of the pancreas to the hypophysis must be determined 

Dandoff and Cushmg state the following "It is conceivable that the 
oversecretion of the hvpophyseal substance may indirectly produce glycosuria 
in one of two ways (1) by neutralizing the secretion of the islet tissue m 
circulation, thereby causing compensatory hypertrophy ivith ultimate exhaus- 
tion of the cells of Langerhans, leading to the degenerative changes with 
which we are familiar, or (2) by actuallv checking the secretory function of 
the islets which might possiblv lead to no histopathologic changes Howei er 
this may be, it seems wholly improbable that the diabetes in acromegaly is 
due to an independent and coincidental lesion, functional or otherwise, of the 
pancreatic islets ” 

It has been conclusivelv shown by Eians“ and his co-workers that 
acromegaly is an expiession of the hyperfunction of the pituitary gland, and 
more speeificallj , an oversecretion of the acidophilic cells of the pars anterior 

J H Bum® has done woik to demonstrate an antagomsm between insuhn 
and pitmtrm He showed that pituitrin (posterior lobe extract) definitely 
neutralizes the power of msulin to lower blood sugar, this was not true of 
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anterior lobe CKtracts lie considers tins antagonism to be in the nature o£ a 
chemical bmdiiig of insulin bj pituitim Corioboiatiie work was done bj 
Datidoff and Cuslimg' In tbiee of their patients nitli acromegalic diabetes 
«bo had been shoun to respond normallj to insulin, 20 units of insulin com 
limed mtli 1 e c of solution of pituitarj (Pituitrin, P D i. Co ) nere injected 
The expected fall m blood sugar did not occur 

An intcrtstiiig point is tins 'Wlij should posterior lobe extracts be those 
to counteract insulin, u hen, as fai as n e knon hj pei pituitarism is an anterior 
lobe disorder! Daiidoff and Cushing state that poasiblj the posterior and ante 
nor lobes haic interdependent rather than the quite separate functions gen 
crallj ascribed to them 

It nas stated aboac that DaaidolT and Cushing found gljcosuria in one 
fourth of their eases, but considered diabetes mellitus to be present onlj in 
one eighth Thet also found in a stud} of staen eases nliich had no gl}Cosuria, 
that all had a blood sugar cun e higher than normal In other u ords, all 
eases of acroniegal} haae a disturbance of caibobjdratc metabolism If the 
mechanism described b} Daa idoff and Cushing is the sole one operating, then 
all cases of acroniegah should baa c diabetes mellitus, or none should baa e it 

In discussing carboh}drato metabolism, tuo phases must be considered 
(1) the stoiage of carbohj drates (gl}cogcncsis and gl) cogenol} sis) , and (2) 
the oxidation of glucose Thus the administration of adrenalin faaors glyco 
genol}sis, tilth consequent hj pergi} ccmia and ghcosuria, and an increase m 
the oxidation of glucose Insulin fators glj-cogenesis and an increase in the 
oxidation of glucose It is etident that considered scparatelj insulin and 
adrenalin hat c opposite actions as far as the storage of carbohydrates is eon 
terned but act aimilarl} on the oxidation mechanism 

It tt ould be tt ell to digress for a moment and consider the following point 
which IS elosel} related to this subject It is stated that the administration of 
adrenalin produces a diminution in glucose tolerance, for if adrenalin is gi\ cn 
to a susceptible indu idual n ho has receie ed 100 gm of glucose, hew ill exhibit 
a gl} oosuria The blood sugar cum c will resemble that of a mild diabetic 
The lespirator} quotient during this period, however, will rise from a fasting 
let el of, let us sa} 0 80, to almost 1 The amount of glucose oxidized per 
unit time is greater than in a normal individual for there is an increase 
in the amount of ox}gen consumed in the individual receiving adrenalin 
A mild diabetic gi\ en 100 gm of glucose, ma} exhibit the same blood sugar 
curve, and the same amount of gl}eosuria, his fasting respirator} quotient 
may also be 0 80, but will i ise onh moderately, let us sa} to 0 86 Surely it 
cannot be said that both have a diminished tolerance for glucose Prom the 
teleological standpoint the important phase of carbohydrate metabolism is 
oxidation It was shown above that more glucose is oxidized per unit time 
b} an indiv idual rtceiv mg adrenalin than b} a normal one The gl} oosuna 
IS sinipl} incidental to the b}peig]ycemia To state then, that the adminis 
tration of adrenalin engenders a diminution in glucose tolerance is misleading 
A deficiency in glucose tolerance should be considered as existing only when 
there is an impairment in both the ability to oxidize and store glucose 
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With this as an introduction, ive may now proceed to a discussion of the 
influence of pituitrin on caibohydrate metabolism It was stated above that 
Davidoff and Cushing* and Burn® found that pituitriii neutralizes the effect 
of insulin on blood-sugai concenti ation The experiments by Cammidge and 
Howard* on the intei relation of insulin and othei gland extracts on metabo 
lism are of great value They showed that the injection of insulin produces 
an increase in the respiratory quotient in fasting animals, which can be pre- 
vented by the administration of pituitiin Their work on fed animals, how- 
ever, IS of far greater importance They determined that white rats, after 
an abstinence of twenty-foui hours from food, gave a respiratory quotient of 
0 77 After feedmg, the respiratorj' quotient vas found to have increased to 
0 91 The increase in the respiratory quotient is to some extent due to the 
conversion of carbohydrate to fat, but in greater part it is the result of the 
oxidation of glucose It is logical to assume that this rise in respiratory quo- 
tient is a result of the secretion of insulin by the pancreas, for were these 
animals to be pancreatectomized, the respiratory quotient would not rise on 
feedmg, and marked hyperglycemia and glycosuria would also appear They 
found that the injection of ^ c c of pituitim caused a glycosuria in all ani- 
mals, l)i(t the 1 espiratory quotient lemainecl 0 91 In other words pituitrm in- 
terfered with the action of insulin on the blood-sugar level, as is evidenced by 
its pioducing hyperglycemia and gljcosuiia, but it in no why interfered with 
the oxidation of glucose This fact is of fundamental impoitance It contra- 
dicts the statement of Bum® and of Davidoff and Cushing* that pituitrm com- 
pletely nullifies the action of insulin 

We believe that we are justified m drawing the following conclusions 
If an adequate amount of insulin is secreted by the islets, there is no known 
substance, as fai as we are awaie, which will interfere with its power to cause 
the oxidation of glucose The failure of the respiratory quotient during fast- 
ing to rise markedly after the ingestion of large quantities of glucose is evi- 
dence of a deficiency of the Islands of Danger bans Conversely the presence 
of a respirator! quotient approaching 1 after the administration of large quan- 
tities of glucose, is absolute evidence of normally functioning islets, regardless 
of the extent of hyperglycemia and glycosuria ^ 

With these facts at hand we may now consider carbohydrate metabolifem 
m acromegaly Practically all cases of acromegaly have a blood-sugar toler- 
ance curve above noimal (Davidoff and Cushing) All other factors bemg 
equal the presence of glycosuria will depend simply on the extent of the hyper- 
gBmemia Now the question is Which of these cases have diabetes mellitus? 
This can be conclusively answered by studj mg the respiratory quotient after 
giving large quantities of glucose If the respii atorj'- quotient approaches 1 
the functional activitv of the islets may be considered normal , if the respira- 
tory quotient is much less than 1, then we must conclude that there is an 
inadequate secretion of insulin by the Islands of Langerhans , this constitutes 
diabetes mellitus 

In the nondiabetic cases the hyperglj eemia will be caused by the excessive 


•Thti does not include phlorizin diabetes -nhere the resplratorj quotient rises onlj sllchtU 
nfter the administration ot ulucose This Is a result not of the inablllt> of the organism to 
^aize glucose but of the rapid ellminaOon of glucose through the kidney 
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pituitarj secretion onij , ivliereas in tlie diabetics two factors ivill be operating 
to produce an increase in the blood sugar concentration, the increased pitu 
itarj secretion and tlie diminished insulin secretion 

IVe Hill now present a patient nitli acromegalj hIio came to our dia 
betic clinic because of the presence of gljcosmia A glucose tolerance test 
nas peifornied, 150 gin of glucose nerc gnen (Table I) The blood sugar 
content was determined bj the Krainci Gittelinan* micro method (modification 
of Polin Wu) in nhioh blood is obtained bj pricking the finger tip It has 
been shonn bi Poster” that tins blood is efiiiiialent to arterial blood This is 
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not significant ns far as tins work is concerned The respiratorj quotients 
Here determined bj Bailey s method (Tissot spirometer and Henderson 
Haldane gas burette ) 

This patient is suffering from diabetes meliitus 

It IS Ter 3 interesting to note that altliougli there may be marked glyco 
suria in acromegalic diabetes, ketosis is often not present or if present only 
of slight degree This may bo explained as follons As stated above the 
glj eosnria in acromegalic diabetes is due to the sum of tii o factors (1) the 
excessive pituitarj secretion and (2) the deficiency in insulin secretion Thus 
although there may be only slight i eduction in the amount of insulin secreted, 
the glycosuria nevertheless wall be marked Since the oxidation of glucose in 
this case is only moderatclc affected, ketosis will not result or be only slight 
m amount 

It IS evident that the work on which our conception is based is meager in 
amount It fits in well however, with all the phases of the question We be 
lieve that continued stiid^ of more cases of acromegah along the lines laid 
down by us will lead to a corapeltc elucidation of the problem 

SUKMAnr AND CONCLUSION 

Although acromegalj is caused b> a diseased state of the anterior lobe of 
the pituitary gland, it is the secietion of the posterior lobe which has been 
shown experimentally to affect carboh>dratc metabolism Daiidoff and Cush 
mg state ' It possible ma\ come to be shoun that the posterior and ante 
nor lobes ha\e interdependent rather than the quite separate functions gen 
erally attributed to them ” 

The disturbance m carboh 3 dratc metabolism in aeromcgalj maj be in 
cidental to it or to concomitant diabetes meliitus 
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Of caidinal importance is the fact that although pitiutrin neutralizes 
the effect of insulin on blood-sugar concentration, it does not affect the 
action of insulin on the oxidation mechanism of glucose 

This fact may he utilized in determining the nature of the carbohydrate 
distuibance If the respnatoiy quotient, after the administiation of a large 
quantit}' of glucose fails to approach 1, diabetes mellitus is present, if the 
respiratory quotient does approach unitjq the glycosuria is symptomatic re- 
gardless of its degree 
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STUDIES ON PAT METABOLISM* 
I Pat Toujiance in Odesitt 
A Prewminari Stubt 


Bt H R Ron\, MD, vnp \ J Lew, PhD, Chioigo, III 


QOMB forms of obesiD Jiaic been gencrallj coiisidcicd as duo to some dis 
eJ turbance of fat metabolism, a distinction being made between exogenous 
obesitj, due to oierfeeding and inaetnitj, and endogenous obesitj, due to a 
larietj of abnormal plnsiologic or pathologic, funetions Newburgh' has 
rcecntly presented eiidenee to support the new that the obese subjcets, irrespec 
tiie of disease or eonstitutional tcndeiiei, are obese because thej take in more 
than IS used up , or the disease inth which it is associated causes obesity bj in 
creasing the appetite or decreasing the actniti of a formorlj active individual 
Much studj IS nccessarj to prove the correctness or falsitj of these vuevvs 

Since the studj of sugar tolerance and sugar metabolism in diabetes mellitiis 
has proved to be of such value, and since fat metabolism and obesity are 
intimately related to sugar tolerance and sugar metabolism, and since obesity 
is so elosclj associated vnth the disease of certain organs, studies on fat tolerance 
m obcsitj might prove to be of great value 

Our ideas on bon fat gets into the blood and how it is oxidized are fairiv 
clear, but onlj a little is known concerning the intermediate stages of fat 
metabolism Bloor has found on the ingestion of i fat meal that the total fattj 
acids in plasma and corpuscles increase, that the lecithin in the corpuscles in 
creases without much change in the plasma and that no definite change occurs 
in the cholesteriu Come and Hoag’ administered fat in the form of cream to 
normal children and adults Thej found that in five children the maximum 
lipoid content of the blood was reached in from five to seven hours and in 
three adults at the sixth hour When the fat was given with a large amount of 
sugar, thej found that the highest lipoid content was reached at the second 
hour The relation of carbohj drates to the fat m the diet of the diabetic patient 
IS thoroughly discussed by Joslin,* which shows that the two are related in some 
waj The results of Rabinowitoh'' show that insulm has a marked effect in 
reducing the blood lipoids in diabetes, and according to Chauffard' and Labbe' 
insulin affects fat metabolism independcntlj of its effect on carbohydrate 
metabolism 

Such observations have catised us to ask ourselves the follomng questions 
Is the ahmentarj lipemia of an obese subject different from that of a normal 
subject? Is it possible to differentiate between certain tvpes of obesity on the 
basis of the alimentarj lipemia curve? "What factors, and especially do 
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hormonal factors, play a role m the legulation of the movements of fat m the 
obese subject’ The ivork presented in this paper is a preliminary attempt to 
find an answer foi these questions It is possible that a study of obesity from 
this viewpoint may piove to be of moie value than has been the study of basal 
metabolism, the respiiatory quotient and the specific dynamic action of foods 

METHODS 

Bloor’s method^ was used foi the deteiminatioii of the total plasma lipoids, 
eholesterin and fatty acids Cubital vein blood was diaivn and the citrated 
plasma used Three samples of the petroleum ether extract were used each time 
The results on these samples never varied moie than 3 per cent 

The blood fat content of noimal and obese subjects was determined fifteen 
houis (overnight) after the last meal Maiked cases of obesity were selected for 
this purpose, the average overweight being 95 pounds, and their physical 
examination and complaint othei than obesity being negative 


^00 
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'fOO 


300 


Fig- 1 — Normal fat tolerance curves 

The alimentary fat toleiance test uas performed as follows (1) blood vas 
taken at 9 00 a m , 15 houis aftei the last meal, (2) a pint of 20 per cent cream 
was then given the patient wluch was follow'ed by appioximately 500 cc of 
water, (3) blood samples were diawm at one, three, five, and seven hours after 
the meal of cream, no food nor water being allowed until after the seven hour 
blood sample was draivn 

results 

The total fattj acid content of the blood plasma of fifteen normal subjects 
taken in the morning fifteen hours after the last meal aveiaged 0 373 per cent 
The maximum content was 0 488 per cent, and the minimum was 0 255 per cent 
These results compare favorably with those of Bloor w'hose average was 0 3/0 
per cent and with those of McClure and Huntsingei-® A\hose average was 0 364 
per cent 

The average eholesterin content of the blood plasma of this normal group 
was 0132 per cent, which is definitely lower than Bloor’s average The 
maximum value ip this group y as 0,300 pei cent, the minimum, 0 072 per cent 
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The total fatty acid content of the blood plasma of twenty obese subjects 
taken in the morning, fifteen hours after the last meal, averaged 0 435 per cent 
Tlie ma\imum value was 0 691 per cent and the minimum 0 225 per cent The 
average cholesterin content of the blood plasma of this obese group was 0 128 
per cent 

The abmentaiy fat tolerance tests were perfoimed on 8 normal and eighteen 
obese subjects 

In the normal subjects (Table I and Fig 1) the fatty acid content usually 
shows an increase within one hour after the meal of cream, the peak of the in- 
eiease occurring from three to five hours aftei the meal Seven hours after the 
meal the fatty acid content was usually less than the five hour content In 
these normal subjects the maximum ineiease after the fat meal was 116 mg and 
the minimum 46 mg per 100 e c of blood Expressed in percentage of the initial 
fatty acid value the maximum increase was 32 per cent and the minimum 12 
per cent 

The cholesterin content of the blood plasma showed no definite or uniform 
change in these normal subjects nor in the obese subjects, and for this reason the 
cholesterin values only appear in Table I Obviously the change in total lipin 
was due chiefly to the change in fatty acid 

In Fig 1 the results on subjects Ca , B1 , Ma , and Ry are shoivn in the 
form of a curve They resemble in a general way a sugar tolerance curve, except 
for the time factor 

An analysis of tlie results of the fat tolerance tests in the 18 obese subjects 
reveals the interesting fact that they can be divided into three groups Group 
I (7 cases) in which the fat tolerance curve was like that of normal subjects. 
Group II (5 cases) in which the fat tolerance might be called “high”, and 
Group III (6 cases) in which the fat tolerance might be called “low ” 

Table II shows the results on seven cases in which the results of the fat 
tolerance test are within normal variations, the increase in fatty acids varying 
from 48 to 106 mg or expiessed in peicentage, an increase varying from 16 to 
35 per cent 

Tabu; n 


Fat Tolbsance in Obesity (Group I ) 


total fatty acids 
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Gi 

Id 

Sn 

My 

7i 

Ka 


MG 

IN 100 

c c Blood Plasma 

FATTY 

ACIDS 

Before 
Fat Meal 

After Fat Meal 

In Per Cent 
of Initial 

In mg Per 
100 c c 

1 Hour 

3 Hours 

5 Hours 

7 Hours 

Value 

Plasma 


353 


328 



48 


459 





82 


398 


352 



79 

1 

384 

452 




103 

I 

540 

571 



23 

106 



416 

361 


24 

83 

1 278 

315 

329 

377 


35 

99 


Table HI shows the results on 5 eases in which the results of the fat toler- 
ance test indicate that the tolerance of the patient for fat is high Three of 
these 5 obese subjects after ingesting the fat meal shoved a decrease in blood 
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plasma fattj acids \aning from 66 to 132 mg, one, a slight mcreaso the first 
hour, uhich was followed bj a decrease, the other case showed a maximum in 
crease of 23 mg or 6 per cent Fig 2 shows the curies on 3 of the cases 

Table IV shows the results on the six cases m which tlic fat tolerance of the 
subject might be termed “low ” The increase in the blood plasma fattj acids 




Fig 3 — Low /at tolerance curves 


varied from 141 to 222 mg or from 31 to 60 per cent, which is greater than that 
of the 8 normal subjects and 7 of the obese subjects Fig 3 shows the curves 
on 4 of the cases 

These fat tolerance results suggested that the sugar tolerance of these 
patients be determined So in 17 of the 18 cases sugar tolerance tests were 
made 1 75 gm of glucose per Kg body weight was giv en bj mouth, the blood 
sugar and urine being examined before and at one two and three hours after 
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Table III 


High Pat Tolerance in Obesiti (Group II ) 


Name 

TOTAL 
MG IN 100 

FATTY ACIDS 

C C BLOOD PLASMA 


MAXIMUM 

FATTY 

CHANGE OF 
ACIDS 

of 

Case 

Before j 
Fat Meal 


After Fat Meal 

1 

In Per Cent j 
of Initial 

In mg 

Per 100 c c 


1 Hour 

3 Hours 

5 Hours 

7 Hours 

Value 

Plasma 

Sc 

585 

541 

555 

527 

519 

-11 

- 66 

Co 

470 

447 

470 

393 


-16 

- 77 

Wa 

509 

449 

466 

388 

377 

-26 

-132 

Gt 

691 

719 

567 

653 

631 

+ 4 
-18 

+ 28 
-124 

Ha 

386 

409 1 

401 

397 

342 

+ 6 

+ 23 


In the case m which the sugai tolerance was low, the test was repeated ivith 
100 gm of glucose, regardless of the body weight The sugar tolerance was 
considered “low” when the blood sugar mounted to 250 mg or more and was 
associated with glycosuria The sugar tolerance was considered “high” when 
the blood sugar did not rise above 150 mg and tlie initial blood sugar level was 
resumed at the end of three hours The sugar toleiance between these extremes 
w'as called average The correlation of the fat and sugar toleiance results is 
shouTi in Table V 


Table IV 


Low Fat Tolerance in Obesity (Group III ) 


Name 

TOTVL FATTY ACIDS 

MG IN 100 C C BLOOD PLASMA 

MAXIMUM INCKEASE OF 
FATTY ACIDS 

of 

Before 


After Pot Meal 


In Per Cent 

In mg 

Case 
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Per 100 cc 





5 Hours 

7 Hours 

Value 

Plasma 

Go 

452 


578 

655 




Fa 



611 



51 


McG 

476 

519 

622 

583 


31 


Kae 

399 

426 

525 

540 

525 

35 


Di 

372 

426 

548 

492 

483 

47 

176 

Be 


509 

034 

514 

451 

32 

154 


Table V 


Relation or F at Toler ance to Sugar Tolerance in Oblse Subjects 



FAT TOLERANCE 

SUGAR TOLERANCE 

High 

Wa Co Sc 

Ha Gr 

IVa 

Wa 

Average 

Li A1 

Su Kam 

Za 

Li Co Be 

Su Gr 

Mj 

Za 

Low 

Go Be 

Fa 

McG 

Kae 

Bi 1 

Go A1 Sc 

Fa Kam 

McG 

Kae 

Di 


The results shoiA-n in Table V demonstrate qmte an mteresting and striking 
correlation between the fat and sugar toleiance of obese subjects Out of the 
17 cases there is onh one case in which the correlation is contradictorj', nameh, 
subject Sc who shows a high fat tolerance and a low sugar tolerance 
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A case from the “liigli’* tolerance group and the '‘low” tolerance groups 
mil be hneflj reviewed 

1 Case of Ihqh Sugar Tolerance and Iltgh Fat Tolerance — Mrs Wa , 
tvventj seven jenrs old, marticd, has two children Present weight 298 pounds, 
height 66 inches, 137 pounds overweight Patient is a member of a stout familj , 
she was alwajs much oveiwcight Menses regular, with normal flow Pulse 90 
Blood pressure 120/80 B M R — 2 per cent Sugar tolerance test, after inges 
tion of 175 gm glucose per kg bodv weight, gives the following blood sugar 
values 80 mg per cent fasting 134 mg per cent after one hour, 151 mg per 
cent after two hours, 72 mg per cent iftcr thice hours Pat tolerance test 
shows total fattj acids in blood plasma 509 mg per cent fasting, 449 mg per 
cent after one hour, 466 mg per cent after three hours, 388 mg per cent after 
five hours, 377 mg per cent after seven hours 

2 Case of Loii Sugar Tolerance and Low Fat Tolerance — Jlrs McG , thirtj 
one jears old, married has one child Present weight, 298 pounds, height 68 
inches, 135 pounds overweight Patient was alwajs overweight, but gained 
particularlj in the last seven vears after an operation when both ovaries were 
remov ed Pulse 72 Blood pressure 178/104 B M R — 5 per cent Sugar 
tolerance test with 1 75 gm glucose per kg bodj weight 104 mg per cent 
(fasting value), 256 mg per cent after one honi 278 mg per cent after two 
hours, with 2 per cent sugar in the urine, 256 mg pei cent after three hours, 
with 1 5 per cent sugar in the urine Test repeated two weeks later with 100 
gm glucose 92 mg poi cent (fasting value) 200 mg per eent with 0 4 per 
cent sugar in the urine after one hour 168 mg per cent after two hours, 132 
mg per cent after three hours Pat tolerance test 476 mg per eent (fasting 
value), 519 mg per eent after one hout, 622 mg per eent after three hours, 
583 mg per cent after fiv c hours 


DISCUSSION 

A comparison of the fasting fattj acids of the blood plasma of normal 
and obese subjects shows that the average fattj acid content of the latter 
groups is somewhat higher (02 mg) than the average of the normal group 
The maximum and minimum values in the subjects of both groups, however 
fall almost within the same limits which detracts from the significance of the 
fasting blood fat values in aiij single obese subject 

The observation that all obese subjects do not react similarlj to the fat 
meal, but maj be divided into tliiee groups, one in which the fat tolerance 
maj be called ‘ high,” one m which it maj be called average ’ and the third 
in which It maj be called ‘ low, is highly suggestive and may have a funda 
mental bearing either on the pioblcm of obesitj or on the problem of the Tela 
tion of obesity to the endocrine glands Considerable speculation and theoriza 
tion based on obscrv ations in the literature and on known facts might be entered 
upon at this point in our discussion, but because of the preliminarj nature of 
this paper, it will be omitted One point might be emphasized, however namelj 
the close relation which apparentlj exists between alimentarj lipemia and 
sugar tolerance It can be safelj stated that in the presence of a normal 
liver the insulin output of the pancreas is the most important factor controlling 
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sugar toleiance The correlation between the fat and sugar tolerance in our 
subjects indicates that the blood fat is controlled bj insulin, in a manner sim- 
ilar to that by which insulin controls blood sugai This view may be expressed 
as follows Just as insulin promotes the formation of glycogen from the cir- 
culating blood sugar, insulin also promotes the deposition of tissue fat from 
the circulating blood fat 

Obviously fat tolerance tests on more obese subjects should be made, and 
moie than one test should be made on each case Also, tests should be made 
on “constitutionally lean” subjects This problem also lends itself to animal 
expel imentation We are now engaged in perfoiming such experiments 

SUMMARY 

1 The average fasting fatty acid content of the blood plasma of obese 
subjects IS somewhat lughei than that of normal subjects This finding docs 
not have much significance in the individual case because of the variations in 
different cases 

2 The effect of the administration of a pint of 20 pel cent cieam on the 
blood plasma lipids of 8 noimal and 18 obese subjects was studied No definite 
change resulted in plasma cholesterm The fatty acid content was increased in 
the normal subjects and a fairly uniform curve resulted, a maximum content be- 
ing reached from three to five hours after the meal of cream The results on 
the 18 obese subjects showed that 7 gave a normal response, and that 11 gave 
an abnormal response Of these 11 cases, 5 showed a “high” tolerance, the 
fatty acid content decreasing after the meal, and 6 showed a “low” tolerance, 
the fatty acid content increasing more than 116 mg or the highest of the 
normal cases 

3 A correlation exists between the “sugar toleiance” and the “fat tol- 
erance” in obese subjects If the sugar tolerance is high, the fat tolerance is 
high, if the sugar tolerance is low, the fat tolerance is low, if the sugar tol- 
erance IS “average,” the fat tolerance is “average ” 

tVe desire to express our thinks to Dr A C I\y for his interest and adnee 
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THE RELATIONSHIP OP POTASSIUJI TO THE DEPRESSOR EFFECT 
OP LIVER EXTRACT* 


Bi Ralph II JUjon Jf D , and C I Weber Pn D Kansas Citt Kans 


OERNER nnd HaIe^ in n recent article on tlie nature of the depressor sub 
stance m hepatic extract, state that, “as a result of our in\estigations 
on Iner extract, ue belief e that the depressor substance is monopotassium 
diln drogen phospliate u ith possiblj traces of other potassium salts aiding 
this action It would also seem that the potassium ion is the actiie depressor 
agent, since other phosphates fail to cause depression and other potassium 
salts react positnelj ” 

Goerner and Hales obtained from Iner extract a batch of crystals nhich, 
uhen purified, proved to be crystals of KH PO, and winch, when injected 
into cats produced a marked fall in blood pressure, often uith death of the 
animal In a tjpieal experiment thej emplojed a solution containing 0 224 
gm of KHjPO, dissohed in 1 ee water (a 22 per cent solution) and oh 
tamed uith a dose of 0 25 oc a marked fall in pressure Thej also found 
that a solution of KCl in the same concentration produced a marked reduc 
tion in pressure uhen the same dosage was emplojed 

It seemed to us at the beginning fair to assume that if potassium ions 
are responsible for the fall in blood pressure observed after intravenous in 
jeetion of Iner extract then an aqueous solution of KH PO4 or KCl contain 
ing these substances in the same concentration as thev occur in the liver 
extract should hare an equallj strong depressor notion 

We first analjzed a sample of Iner extract with which we had been 
working (Heparmone of Eli Lillj &. Companj) and found that it had a potas 
Slum content equalling 0 9 pci cent KHjPO, This Iner extract was tested 
against 0 9 per cent aqueous solutions of KH PO, As shown in Fig 1, the 
liver extract, in doses of01cc,02cc,05cc and 1 0 c showed, on intra 
xcuous injection marked depressor elfects, while a 1 per cent aqueous solu 
tion of KHjPOi in the same dosage, produced no low ering of blood pressure 
The 1 per cent aqueous solutions of KH PO, produced no depressor effect 
until a dosage of 2 c c was reached, the fall here being shght and corre 
spending in fall to that produced bj 01 ce of Iner extract The Ever ex 
tract then had a depressor effect equal to at least tw enty times that produced 
by an aqueous solution of KH PO, w hose content in potassium 10ns was equal 
to that of the liver extract (Figs 1 and 2 ) 

In another experiment, the total solid content of the liver extract was de 
termined and found to be 2 494 gm per 100 0 c An aqueous solution of 
ICH PO4 was then prepared containing 2 494 mg per 100 c c and its effect 

Prom the Department of Internal Medicine the Unirersitj of Kansaa School of Medicine 
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Pig 3 — Effect of ashed liver extract on Wood pressure Intiavenous injections KCl solution 0 9 per cent 
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upon the blood pressure noted It was found when compared with Iner ex 
tract, to hare an extienich feeble depre&soi elfect This experiment shows 
that if the entire solid content of the liter extract were KH PO„ there is not 
enough present to nctoimt for its depressor efteot 

Me also ashed the solids of the litti extract and then redissohed the 
ash in distilled wafer ninKing the solution up to its original tolume These 
solutions had no effect upon the blood pressure which would not hate been 
the ease if its acfititt were due to potassium ions (Fig 3 ) 

In most of oui cxpciiincnts dogs were cmplojed but the same results 
w ere obtained m the eat although the c it appeared to be somew hat more sensi 
titc to the depiessor attioii of potassium ions 

IVe can confirm the obscitntions of Goerncr and Ilalej that 20 per cent 
solution of KH PO, and KCl hate a maiked depressor effect upon the blood 
pressure of dogs and cats and niaj produce the death of an animal in from 
one to two niinutes The toxic effect of potassium ions upon the contraction 
of the heart is a well known phjsiologic effect and in our experiments the 
low ernig of the blood pressure produced bi 20 per cent potassium solutions 
aras accompanied bj a marked cnfecblement of the heart s action and, where 
the blood pleasure fell to zero the heart promptlj ceased beating 

COVCPUSIOSS 

1 The aotite depressor substance in the lisei extract with which we hate 
worked is not ICII PO, since the liter extract in the doses employed does not 
contain enough potassium ions to produce the depressor effect which is oh 
tamed 

2 The fall in blood pressure obtained with 20 per cent solutions of 
KHPO, IS due to what pin siologists hate long described as ‘potassium 
inhibition” of the heart and has no close analogs with the fall produced bj 
our liter extract Such solutions of ItlljPO, contain at least twentt times 
as much potassium as the solutions of lit er extract w ith which we hat e w orked 
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COXCERNIXG CERTAIX FACTORS ^YHICH 5IAY IXPLUEXCE THE 
SUGAR COXTEXT OP THE BLOOD AXD URIXE^ 


B\ E 31 Watson, 31 D 31 R C P (Edin ) London Canada 


O P THE several factois operating to cause laiiations in the blood-sugar 
concentration and in tJie output of sugar m tlie iiime, the iood intake is 
of prime practical impoitanee So iinpoitant is the food factor that one is 
prone, perhaps to neglect the significance of those more obscure influences 
such as minute changes in the intia- oi extiacellular acid-base equilibrium, 
nhich are known to have au impoitant beaiing upon the piocesses of internal 
01 tissue lespiiatiou and in diiecting the aetiiities of the tissue enzjmes 

3Vhile the fluctuations nliicli occiii in the blood and urine sugar aie 
■variable it is generalh conceded that a tempoiar'v eleiation of the blood- 
sugai concentration accompanied b\ a tiansient glicuiesis, follows meals 
It would appeal, honevci that the extent of the increment ot the blood sugai 
and the inciease in the output of sugai is not the same follov\iug all meals of 
the dai, eieu ivheu the meals contain an equal amount of caibohjdiate For 
example Page* obseriiug the houih sugar excietion of indniduals on a 
standaid diet found that, in geneial the greatest increase seemed to follow 
breakfast He noted also that the amount of sugar excieted was not entireh 
dependent upon the qualit-v oi quantit\ of the food ingested Likewise, the 
daih blood-sugai cur\es obtained bA 3Ii]lei Jonas and Teller,- fiom non- 
diabetic and fiom diabetic subiects showed, in a coiisideiable pioportion of 
cases the highest point to occur after the fiist meal of the da\ 

Those who are familiar with the practical problems i elated to the man- 
agement of patients with cbabetes ineUitus know that fiom the laboratoiy 
standpoint at least the se^ele diabetic is fiequenth at his woist in the morn- 
ing The morning ghcosuiia is oftentimes difficult to contiol, eien when the 
earbohvdiate content of the bieakfast is less than that of the othei meals and 
the morniinr dose of insulin is grcatei than the amounts gnen at othei times 
of the da\ 

Fiom the foregoing lemarks it would seem that there exists in manv in- 
stances an inherent teiidencv toward Inpeighcemia and gheosuiia duiing 
the eaih pait of the da'v which in the case of the iiidn idiial with noimal 
earbohvdiate metabolism does not pioceed to actual h\peighcemia and gh- 
cosuiia but in the case of the indnidiial with an unstable caibolndiate metabo- 
lism the tendene^ is exaggerated and the findings then fall within the range 
of the dbiioiiual 

The explanation usualh ad^anced for the more maiked Inpeighcemia 
and ghcosuria of diabetics following breakfast is concerned with the sup- 
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posed iimctiMtb of the ghcogenic function of the tissues dining the night and 
its dehicd leactnation m the inoriiiii^ To quote the iioids of Gras,’ The 
lasting pancreas or Inei is not leadi foi ^heogen formation ’ There is as 
it iveie, a latent pciiod during uhieh the absoibed glucose acouniulates in the 
peripheral blood stream but once ^hcogeu founation hecoincs started ghco 
genesis proceeds moie oi less cfleLliith This is analOoOns to nhat occurs in 
normal persons foUoiinv the iipented idmimstrntion of glucose The inges 
lion of glucose appears to stimulate in some wai the mLclianism of carbo 
hidrate disposal so that repiatid ingestion of the same amount causes less 
marjvcd 3n pevgh cemti ^ Tins ia^ in ^Ixeo^on formation hi the tissues is 
of undoubted nnpoitaiiec but it is not ait decided n hither it is the onh fae 
tor dcsennig consideration wlun seaiclmv fot an explanation for the promi 
nonce of the moining hipii^hcimia and ghcosiiria of diabetics 

Hatlchol ’ in the coursi of an e\tonsi\i nu estigation of the changes « Inch 
occur m the sugar of flu blood obsened tint the blood siigai concentration 
of fastin^ diabetics fill from morning to extmng iMtli the lonest Iciei dming 
the night, and that it rost again durni,, tlie earh boms of the follow ing dai 
Tins increase lie teiined the paradoxical use of the blood sii^ar conteiitra 
tion ” Tlie phenomenon siemed to occm especnih in tJie more sexcie eases 
of diabetes but it nas obseiied in the mildoi ones ns well and leappenied in 
one fasting period after anotbei flic pniadoxical rise was not demon 
strated in health} subjects Hatlchol came no neau i an liphnation of the 
pioblom than to suggest that it is piobabli lelated ni some was to an influence 
on metabolism closch tonneeted with sloop oi with flu waking state He 
recommended that pciiodicit} and transition fioin one state to another should 
be taken into account wlun judgin„ the eftects of inials or other external 
factors on the blood sugar 

Scnicli for a change in metabolism assoeiattd with tin tiansition fiom the 
sleeping to the waking state wlneh mi„ht base a possible beaimg upon the 
question under consideration IS not 1 oil enlightening One is icmmtled how 
eser of the change in the aeid base equihbiiiim described bj Leatbes” as 
occuning at such a time It appears that dining sleep the lespiiators centei 
is inactixc conseqiienth CO accumulates in the blood and a relatise acidosis 
results Upon awaking aiming and lesuming the duties of the daj the respi 
ratoi’j ceiitci becomes leaetisatcd CO is washed out of the blood leaiing 
the latter with a lelatne excess of base Endence of such an occurieiice is 
the high CO content of the alseolar air nmnediateh upon awaking and its 
subsequent fall during the course of the moining Accompainmg tins pbjsio 
logic vaiiation in the aheolar CO is a change in the reaction of the urine 
resulting in the so called momiug alkaline tide ’ which appears to be related 
to the alteration m respiiatou aetixitx winch oecuis at this time of the dax 
rather than to an\ functional actisitw on the psit of the digestne organs’ 

Anj change in the blood of sufficient consequence to cause detectable 
alterations in the urme must be capable piesumabh of exciting an inflnenee 
upon the delicateh balanced reactions which take place within the tissues 
The morning is admitted!} a period of mstabihtj , a time when plivsiolOgic 
readjustments must be occurring It is to be expected therefore, that anv 
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tendency to an unbalanced carbohydiate metabolism would be exaggeiated 
at tbis time 

Bxpenmental evidence concerning an association between the respiratory 
function and sugar metabolism is not entirely lacking Henderson and Under- 
hill,® as a lesult of their observations are of the opinion that “acapnia is a 
frequent concomitant of gljcosuiia oi at least hyperglycemia both under clini- 
cal and experimental conditions ” The experiments earned out by Imiie® 
showed that voluntaij'^ hyperpnea in normal individuals caused an increase in 
the blood-sugar concentration accompanying a drop in the plasma bicaibon- 
ate While experimental conditions are often i emote from those ordinarily 
encountered clinically, the above findings point to a probable association be- 
tween the acid-base equilibiiuni and certain phases of carbohydrate metabo- 
lism 

With sueh a piobability in mind, it lemains to be seen if the association 
in question can be applied in the elucidation of the practical problem of why 
the diabetic is worse in the morning The observations which form the basis 
of this paper were earned out upon a senes of nondiabetic hospital patients 
and upon an equal number of diabetic patients None of the latter were of 
the “severe” tjpe Each patient received, during the two days of the experi- 
ment, meals of equal composition Each meal consisted of protein 10 g , fats 25 g 
and carbohj drates 10 g On the second day, breakfast vas omitted The patient 
emptied liis bladdei every two hours from 6 am until 10 p m into bot- 
tles containing toluol The urine secreted between 10 pm and 6 am was col- 
lected as one sample Samples of blood for blood-sugar estimations were with- 
drawn every tu o houis between 8 \ m and 8pm The blood-sugar estimations 
ueie earned out according to the Polin-Wu technic’" and the urine sugai was 
estimated br the method of Polm and Berglund ” Tlie vai rations in the reac- 
tion of the mine inai be consideied to reflect, for the purposes of the present 
investigation, the changes in acid-base equilibiiura, as leferied to above The 
method used for detei milling the leaction of the mine vas that described by 
Leathes® The basis of this test rests in the fact that the urine reacts like a 
solution containing both mono- and di-basic phosphates A measured volume 
of urine (10 ce) vas diluted vith two ^olumes of distilled water and two 
drops of phenolphthalem iiidicatoi and tliiee drops of metlijl orange indicator 
added The mixture vas then titrated vith detinoimal H0SO4 to the turning 
pomt of the methjl orange, then with decinormal NaOH to the turning point 
of the phenolphthalein The lesult of the fiist titiation gives the eqmvalent 
of the alkaline phosphate vhile the second titration represents the total phos- 
phate The percentage of the total phosphate m the form of alkaline phos- 
phate IS designated the “alkaliniU pei cent ” Calvert, Majrs and Milroy’- 
fotind this method to compare fa\orably vith Ph determinations for purposes 
of studying alterations in the reaction of the urine 

Chart I IS a diagrammatic lepiesentation, based upon the results of the 
abo\e-mentioncd obsemations, shoving the changes vhieh occur in the blood- 
su'mr concentration, the hourh output of sugar in tlie urine and the urinary 
reaction, under the conditions of the investigation The relationship between 
the three observed v alues is depicted The curves of the diabetic group show 
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the same sanations and folIo^\ the ciines of the nondiabetic group but at a 
higher le\el The events of tlie first daj are not remarhable There is shown 
the postprandial rise of the blood sugar and the accompanjing increase in 
output of sugar in the urine The morning alJiaJine tide occurs, the alkalinity 
per cent beginning to increase before nnj food has been taken The fact 
that the chart shons the unne to be more alkaline in the diabetic group than 
in the nondiabetic group is regarded ns coincidental and is not stressed On 
the second daj, the patients having received no breakfast the curves tend to 
conform in a general wav to those of the first daj viith the exception of the 
blood sugar nhich docs not rise so high in the morning as it does at the cor 



responding hour on the fiist dav but tlieie is nev ertheles>s, a rise more maiked 
in the diabetic eases There is also an increase in the sugar excretion in the 
morning compared with that during the night It mU be noted that the rise 
in the blood sugar and the increase in the unnarv sugar correspond m point 
of time to the increase in tlie alkalinitj of the urine This relationship betv\ een 
the three variables fails at times of the dav other than the morning 

One hesitates in the absence of more specific data, to emphasize the sig 
mfieance of an association between the leaction of tin. urine and the sugar 
content of the blood and urine Benedict and Osferberg” noted that alkaline 
unnes contained larger quantities of sugai than acid urines and tbit the 
transition to an acid reaction v\as almost invanablj accompanied bj a sharp 
fall in the rate of sugar elimination In an> case the problem deserves fur 
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ther consideiation and it is possible, until the contiary is proved, that the 
alteration in the acid-base equilibrinm which accompanies the change from the 
sleeping to the wakmg state may exeit an influence upon the blood and urine 
sugar of diabetics if not upon normal individuals, theieby augmenting the 
effect pioduced bj food 

SUMMARY 

1 The relationship between the blood-sugar concentration, the houilv 
output of sugar in the urine, and the reaction of the urine has been studied in 
a series of nondiabetic and in a senes of diabetic patients on a standard diet 

2 There appeared to be no constant relationship between the reaction of 
the urme and the sugar content of the blood and urme except peihaps during 
the mormng 

3 "WTien bieakfast was omitted, an increase in the output of sugar in the 
urine occurred, and in the case of diabetic individuals, theie was an obvious 
rise in the blood sugar as well These increments accompanied an increase in 
the alkalinity of the urine 

4 Since it has been shown elsenhere that the morning alkaline tide of 
the urme appears to be related to an alteration in the acid-base balance asso- 
ciated with the change from the sleeping to the wakmg state, it is suggested 
that the same process of readjustment may be a factor in causing an increase 
of the blood and urine sugar during the early pait of the day 
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STUDIES IN THE PUARJIACODOGy OP LOCAL ANESTHETICS* 

II Irritation as Produced ba Local AsESTUETicb on Rabbit s Cornea 

B\ Harold \V Cole.s Pn D and C L Rose Indian ipolis Ind 

C OCiVINE lias long led the field of local anesthetic compounds, as far as the 
effieiencj in topical application has been concerned , but because of its 
extreme tONicit} manj substitutes hare been proposed and tried Some of 
these hate been successful Others hate failed because then properties did 
not include the necessart effect tthen applied topieallj to mucous membranes 
The assajing of these many compounds has entailed an immense amount of 
etperimentation upon absorptite membranes, intolting chieflj the cornea of 
the rabbit ' ’ ' The greater part of these tests has been concerned priina 

rilj uitli the duration of anesthesia and has oterlooked the aceompanjing 
degree of irritation a consideration that is of great importance in evaluating 
a local anesthetic substance Tina maj baae been due in part to the difficulty 
that such an experiment aluajs presents in the tvai of recording The photo 
graphic plate offers possibilities that hate not been utilized in tins field 
A simple method has been detised for recording irritation as etineed by 
inflammation of ocular and palpebral conjunctiva and pitting and mucus 
formation on the cornea and sclera A diagrammatic drauing is made repre 
sentmg the conjunctiva and cornea This is filled in with markings and color 
of varying degrees of intensity, to indicate the range of irritation and filed ns 
part of a permanent record of a given local anesthetic 

Irritation has been defined as an exaggerated response to stimuli, but it 
must be more closely limited to make that definition apply to the rabbit cor 
nea method* Irritation may be, but does not necessarily have to be accom 
panied bv pain, by engorgement of the capillaries (incipient inflammation) 
of the cornea and conjunctiva, or by a temporarv but none the less severe 
corrosion of the superficial cell layers over the ins and pupil In response 
to pain the eye will be tightly closed the lids being pressed together and 
urinlded Capillary engorgement is easily recognized by an increase in the 
intensity of the coloring of the palpebral conjunctiva and by an added red 
ness on the sclera Unfortunately it will be found more often than not, that 
the anesthetic showing the longei duration will also show a greater corrosive 
action on the cornea The latter results in a temporai-y softening of the 
superficial cell layers over the ins, producing pits and cracks Shreds of 
mucus may appear also These conditions are recorded and upon their degree 
of presence or absence depends the value of local anesthetic compounds as 
fai as irritation is concerned 

As a rule an individual under the identical conditions of dose and metab 

From the Ell Llllr Research Laboratories ImllanapoIIs Ind 
RpceUed for pubUcatJon September 20 19’9 
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olism Will ahvajs respond in such a way as to give an exact number of min- 
utes’ duration oi a definite degree of irritation But all individuals do not 
react in the same manner, and for the purposes of a physiologic experiment 
it IS customary and best to employ a group of animals For this paiticulai 
lA’’pe of woik it was found that about 10 pei cent of the rabbits used in the 
original groups gave diuations that were as much as fifteen to thirty minutes 
longer or shorter than the other 90 per cent The irregular 10 per cent were 
discarded This left a group of animals which ivas constant in response 
undei given conditions, and iihicli might be said to be standardized by selec- 
tion 

PolloAving the method of Schmitz and Loevenhait, three rabbits in appar- 
ent good health were selected for each group, and isolated The long hair 
and lashes were closelj’’ clipped from about their eyes, and pmclniig the lower 
lid to form a cup, 15 drops of a 2 per cent anesthetic solution were instilled 
into each ejo The solution was allowed to lemain theie for one minute and 
then Avas drained out The eve nas observed befoie instillation and a record 
made of its appearance in the normal state, then, after the local anesthetic 
had attained its maximum effect, the eve was again examined by the aid of 
an ophthalmoscope and a record made of its changed condition In order 
that auA’’ disturbance occuiiing on the cornea might be attributed to the local 
anesthetic alone, a glass lod ivith a dull rounded end ivas used to stimulate 
the cornea when determining duration 

Twelve preparations ha\e been selected to show the variations obtained 
by the instillation of different substances into the conjunctival sac of the 
1101 mal rabbit eye Plate I represents the degrees of iiritation produced on 
the labbit cornea and conjunctiva by 
Cocaine, 

CII- Cn CH-CO--CH 3 

' I I ■ 

CH3-N cn-o-co < > 

I I 

CH„ CH CH, 

( 5 ) #0 l-isoamyl-3-carbethoxj -4-piperidj 1 p-amino benzoate HCl, 

CH- CH„-CH-CO„-CJI, 

\ / \ 

CII-CH„-CH„-N H-C-O-C- <Z:Z> NIL HCl 

/ ■ ' \ / li 

CH3 ciL-cn^ 0 


( 6 ) 


#336 Gamma-2- (methyl pipendino)-propA 1 benzoate IICl, 


<: 


CH- CH- 
/ ' \ 

■> -C-0-CH,-CH--CH,-N CH, 

' !l ■ ■ / \ ^ 

0 HCl CH -CH, 


CH, 
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(7) and i=56 Gamma- (S-methTl pipendmo) -alpha metlul propjl 
benzoate HCl, 

CH„-CH„-CH 3 

/ \ 

< > -C-0-CH-CH,-CH,-X CH, 

II I ■ / \ / ■ 

0 CH- HCl CH„-CH„ 


Plate II IS a continuation of Plate I and lepreseiits the nutation caused b^ 
buti n, 

CjHoCn) 

/ 

NH,- < > -C-0-CH„-CH„-CH,-X y, H,SO, 

II ' \ 

0 C 4 ll(.(n) 

*"=±93 I-metbvl pipendmo prop\l ciiinamate HCl, 

/ \ 

< > CH-CH-C-0-CH,-CH,-CH--X CH— CH^ 

II ■ ■ > \ / 

0 HCl CHo-CH„ 

*=£92 4-metbil pipendmo etlivl emnamate HCl, 

cn„-ciH 
/ \ 

< > CH-CH-C-0-CH„-CH,-X CII— CH 3 

11 ' / \ / 

0 HCl CH 3 -CH 3 

( 8 ) and =58 l-phenyl eth^ 1-4-pipei id j 1 p ammo benzoate HCl, 

CH,-CH„ HCl 
/ ■ \/ 

XIL- > -C-O-CII X-CH„-CH < > 

II \ / 

0 CH--CH- 


Plate III shows the lesults obtained from the use of distilled water normal 
physiologic saline, Corrdabs tuberosa “B,” and 
tutocaine, 

CH, 

/ 

xn„ . < > . c - 0 - CH - CH - CH„ - X 

' ■ — II 1 I /\ 

0 CH 3 CH 3 // CH, 

HCl 


From the accompanvmg plates it mai be seen that each of the compounds 
tested has certain characteristics uhich produce the reactions seen in the 
CA es to which it has been appbed 


rrn^prinrana whTbe p-ubll»hoa b^ 


tlif chemistn of thoFC compoundo -n-blch uerp obtiinod from Pro- 
•The describing tnt cnemsi j ^^i,con«ln for the purpose of phsslologic testing 

S McEKaln of^' the Journal o/ f7,c American Chrmical Socety 
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By grouping the substances whose characteristics are most alike, they may 
be evaluated as follows 

G)oup I — ^Verj slight engorgement and no pitting 
Distilled v ater 
Normal phjsiologie saline 
G}Oup II — Slight engoigement and slight pitting 
Tutocaine 
#33 
#56 

Gioup III — Slight engoigement and seieie pitting 
Cocaine* 

#0 

Gioup IV — Severe engorgement and se\eie pitting 
Butvn 
#58 

Group D — Veij seveie engorgement and little or no pitting 
#93 
#92 

Coiydalis tubeiosa “B” 

Extent of iriitation, as defined in this papei, is not con elated, apparently, 
with the duration of anesthesia Cor-vdalis tuberosa “B,” #93 and #92 show 
scAcre engoigement but are effective foi only sixteen minutes or less On the 
othei hand, all those compounds pioducmg moie or less se\eie pitting are 
lesponsible for considerable duration This is shovn in the accompanjing table 


CoMpvRisoN or Pitting and Duration or Anesthesia 


I^STILIAATIO^ MATERIAL 

PITTING 

DURATION 


Distilled water 

negatii e 

negatit e 


Normal phtsiologic saline 

< ( 

( ( 


#93 

< 1 

13 minutes 


#92 

{ t 

16 " 


Condalis tuberosa “B” 

i t 

15 “ 


Bntvn 

3 plus 

30 “ 


#33 

1 “ 

40 “ 


#5G 

1 “ 

40 “ 


Tutocaine 

1 “ 

40 “ 


#0 

1 “ 

60 “ 


#38 

1 " 

60 “ 


Cocaine 

1 ” 

60 “ 



CONCLUSION 

1 Iriitation produced bj local anesthetics on the rabbit’s cornea is given 
a limited definition m order that the term ma\ applj specifically to the par- 
ticular conditions here encountered 

2 A method for the permanent recording of irritation phenomena on the 
rabbit’s cornea is described 

3 Irritation, in extent, is not paialleled bi duration of anesthesia, al- 
though pitting IS accompanied (vith the materials studied), by a prolonged 

•Cocaine posscsslnc the propertj of being astringent to mucous membranes shows less en- 
gorgement than might otherwise be expected 
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anesthesia This may, howe\ er, show reversals, such as mild pitting and long 
anesthesia, as against very seveie pitting with anesthesia of shorter duration 
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LABORATORY METHODS 


THE ESTUrATiOH OP HF’WOGLOBIY A NEW 
HE JI OGLOBINOMETER* 


Bi rnvNcis F Scu^^E^>TKER BS,MD Baltimoke, Mo 

'^HERE IS probnblj no single Iaborator\ procedure of greater importance 
than the estiniation of hemoglobin and on the othei hand probabB none 
less satisfactorr The remedi for this condition has been eagcrlj sought, as 
IS endenccd b\ the flood of ai tides nhich Ins suept the literature since the 
introduction of the first clinical hcmoglobmometer bj Goners Hoivever a 
satisfactorv method seems neier to ha\c been dea eloped Those piocediires 
gning results accurate to 1 per cent to 2 per cent require quantities of blood 
aaailable onlj by aena puncture On the other hand all those methods for 
aahieli sufficient blood maa bo procured from a finger pricl , shon errors of 
5 per cent even aihen the most scrupulous care is exercised and constant 
aigilance is maintained regarding the standard solutions 

mSTORICAI, 

Ton different principles haae been emplojcd for the estimation of the 
hemoglobin content of blood These maj be enumerated os follons 

1 Direct color comparison method 

2 Acid hcmatin method 

3 Carbon monoxide method 

4 Iron content method 

5 Oxjgen capacity method 

G Specific gravity method 

7 Spectroscopic method 

8 Spectrophotometric method 

9 Refractometrie method 
10 Extinotometric method 

Since the literatuie is peculiarly lacking in any reaieia of the large num 
ber of articles aahich have been published on this subject an analysis of the 
aa ork is included here 

Direct Coloi Compmison Method — This principle aaas fiist introduced by 
Goaaers (1878) aaho diluted a measured volume of blood until its color quality 
matched that of a standard picrocarrame solution The dilution necessary 
gave a measure of the hemoglobin content of the blood Von Fleischel later 
introduced a wedge shaped standard which in turn aaas modified to the form 
of the modem Fleischel Meischer instrument in which blood diluted to a given 
aoliime is compared in color to a standard wedge This instrument is so 
cahbrated that the hemoglobin content may be read directly from the avedge 
in grams of hemoglobin per 100 c c of blood 

•Prom the Laboratory of Phyaloloslcal Chemistry the Johns Hopkins tlnhersltj 

Received for publication January 7 1929 

247 



248 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


Burker (1924, 1925) adapted thus principle to the Duhosque colorimeter 
so that the color of diluted blood might be compared to that of a standard 
The standard used consists of a sealed constant-depth chamber which is intro- 
duced into the colorimeter below the prism 

In 1900 Tallqvist devised the simple procedure of blotting up a drop of 
blood on a piece of filter paper and comparing the color with a series of stand- 
ard lithographed shades The color values descend in 10 per cent gradations 
from a maximum 100 per cent which is indicated as the color of normal blood 
containing 5,000,000 red blood cells per cmm This was later modified so 
that the color scale formed the circumference of a disc which might be en- 
closed in a watch-like case and so turned that any desired color value ap- 
peared at a small window (Roderick, 1926) 

The Daie instrument (Dare, 1900) enjoys the most widespread use of any 
in this gioup A drop of undiluted blood is dravn into the capillary space 
between two small plates of glass One of these is milk glass, the other trans- 
parent The plates are slipped into a groove in the instrument and the color 
of the blood compared through an ejmpiece with that of a standard disc which 
mai be so rotated as to give any desired color value 

The objection that shades of red are difScult to match colorimetrically 
hangs 01 er all the instruments in this group and has caused their general 
supersedence by others of gieater accuiacy The Tallqvist is piobably the 
least reliable of the series, being basically little bettei than a crude estimation 
The Dare instrument, howevei, seems to have gained considerable popularity 
in spite of its cost and the fact that it has many times been shown to have an 
accuracy little greater than the Tallqvist (Lindsay, et al , 1926 , Mills, 1925 , 
Osgood, 1926, Senty, 1923) In fact the general error of the instiuments con- 
structed on this prmciple has been shoun by different observers to range from 
10 per cent to 40 per cent Osgood (1926), kLlls (1925), Lindsay (1926) and 
others feel that the Dare hemoglobinometer gives readings -uhich are accurate 
to onlv 20 per cent to 29 per cent A number of other observers (Christensen, 
1924, LiUiendahl-Petersen, 1914, Lmdell, 1899, Lucey, 1923, Osgood, 1926, 
Senty, 1923) have found the TaUq'vust method susceptible to errors ranging 
from 2 per cent to 40 per cent In addition, Lucey has pointed out that the 
picrocarimne standard emploj ed b^ Gowers fades on standing and that any 
slight acidity of the water used as a diluent causes a change in color quality 
Acid Hemativ Method — Eiei since the introduction of this method by Sahli 
it has been the target for the maioritA of criticisms and modifications in the 
literature Although this is a fair indication of the dissatisfaction it has af- 
forded, it also marks this process as the most adaptable so that it has continued 
to find fai or with clinicians in general 

The hemoglobin in the blood is com erted to the brown acid hematin by the 
addition of 0 1 N In drochloric acid and the color produced compared to a 
standard The Lilliendahl-Petcrsen method (1914) utilizes as a standard a 
series of strips of paper of ^ arying shades of broivn The blood is blotted up 
on a bit of filter paper which has preiiousL been impregnated with a hydro- 
chloric acid solution and its color \alue determined by comparison with the 
standard shades Obiioush, this, too is a crude estimation although some 
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workers hare icpoifetl it to be nioie accurate than the Tallqvist (Christensen, 
1924) 

TJie acid tieniatin principle has also been adapted for use irith the ordiuav} 
ti pes of Inboratorr colorimeter In such a case the blood is diluted after the 
production of the acid heinatin and compared in color to i standard solution 
This IS usiialh prepared fi om a qiiantit} of normal blood containing 5,000 000 
red blood cells per c mm Plcscli (1910) Autenneth and Konigsberger (1910), 
and Hadeii (1922) hare recommended the prism tjpe of colorimeter (Hellige) 
as less erpensne, although the regular Dubosque plunger tipe instrument is 
usualh eiiiploi ed since it forms a iioccssarj part of et erj laboratorj equip 
meiit (Cohen and Smith, 1919) 

The original apparatus of this ttpc was devised bv Sahli (1895) It eon 
sists of a small graduated tube in uhich the blood and acid are mixed When 
the brown color of the acid hematin appears the solution is diluted bj the 
addition of water until its color uiatclies that of a similar standard solution in 
a sealed glass tube The level of the liquid in the graduated tube gives a 
measure of the hemoglobin content of the blood 

Haesslor and Newcomer (1916) and later Trimble (1922) modified this 
method so that the blood is diluted to a definite volume and its color then 
matched with one of a senes of 10 standard tubes representing intervals of 
10 per cent of the normal 

There are several disadvantages and sources of eiroi winch creep into 
this method Chief among these is the fact that the color of the standard 
solutions fades rapidlv , ev en though kept in hermeticallj sealed tubes This 
has been definitel} prov ed bj a number of workers (Liudsaj , et al , 1926 , 
Terrill, 1922, Felton 1923) and although the rate of fading is quite ineon 
stant It maj av erage a 50 per cent loss of color in eighteen mouths Many 
substitutes have been suggested for the standard acid hematin solution Ter 
rill (1922) uses a concentrated solution of acid hematm piepared bj evaporat 
ing ordinarj preparations preserving with gljccrol and sealing m ampules 
This IS diluted for standards as required and aceordmg to this author loses 
8 per cent of its color value in ten months The same investigator has pre 
pared a dried powder which may be weighed out accuratelv and dissolved to 
form a standard aeid hematin solution The stabilitj of such a powder is 
somewhat greater than that of concentrated solutions kept in ampules Sev 
eral authors have advocated more simple substitutes giving the brown color 
of acid hematin Felton (1923) suggests the alkaline oxidation product of 
pyrogallic acid, Jacobson (1919) prefers rufigallic acid solutions (hexa 
oxjanthraehiuon) A German investigator (Lipp Weingarten, 1918) ad 
vacates a solution of henna while a standard prepared from ferric and chro 
mium sulphates has also been suggested (Ilnskins 1923 , Osgood and Haskins, 
1923) Standards of colored glass rods have been produced for the Sahli m 
strument (Leitz and Hcllige, 1924) but the color match is difficult New comer 
(1919 1923) has introduced as a standard a plate of brown semaphore glass 
into one side of a colorimeter Osgood and Haskins (1923) and Bobscheit 
(1920) consider the color in this modification too pale to allow of accurat 
determinations and it has been found that variations in the temperature of 
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solution cause peiceptible eiiois However, tlieie aie others wlio have wel- 
comed this innovation 

The second great disadvantage in this method is the delay in the forma- 
tion of the maximum color of the acid hematm when the blood and acid aie 
mixed It has been shown that the rate of formation of the color in an acid 
hematm solution follows a lectangular paiabolic curve of the form x = - ay 
and tliat the percentage eiioi in the final leading at any moment is equal to 
40/m -where m denotes the number of minutes betiveen mixing the blood and 
acid and taking the reading Thus it may be seen that in order to produce a 
leading with an intrinsic accuiacv to 1 per cent, fortj’^ minutes must be al- 
lowed to elapse befoie the leading is taken This wmik has been corroborated 
bj^ IMeuleugiacht (1916, 1921) and Koniiya and Katakuia (1922) Using this 
foiniula New comei (1923) has devised a table bj wdiich the reading at any 
time may be coireeted to a maximum value 

Several wmikers have suggested heating the mixture m the water -bath to 
hasten the color formation Berman (1919) advocates boiling for one minute 
Osgood and Haskins (1923) adiise a temjiPrature of 55° to 60° C for seven 
minutes Ivomiva and Katakuia (1922) ha\e showm that the maximum coloi 
foimation occurs m five minutes if the solution is heated at 60° C , in ten 
minutes if at 50° C , and in fifteen minutes if 30° C is maintained They 
feel, howeiei, and are supported by Teiiill (1922) that a cloudiness is pio- 
duced bv temperatures o-\ei 30° C, so that the color match is thus rendered 
more difficult These same authors suggest that the reading be taken in one 
minute aud the instiument so standardized as to give the correct values at 
this time Thej have shown that the color foimation in such a process runs 
parallel to the true hemoglobiu value 

Several minor difficulties are also experienced Differences of 1 mm in 
the bore of Sahli tubes have been shown to introduce an error of 25 per cent 
to 33 per cent unless the instrument is individuallj' standardized (Kuttner, 
1916) Staubli (1911) has shown that gieat care must be exercised m adding 
the correct amount of acid since the final reading is increased by only a 
slight excess of the acid Ten ill (1922) feels that the standard solutions 
tend to become turbid on standing onlv two months Beiczeller (1918) has 
stated that variations in the lipoid content of the blood will alter the read- 
mes appieciabh And finally eirors in pipettes, etc, obviously affect the 
lesults, but such eirors are inexcusable in anv well-regulated laboratorj' Sev- 
eral slight modifications intended to facilitate estimations have also been de- 
scribed^(Thro, 1925, Thisted, 1925, Kuttner, 1915) 

The acid hematm method has been demonstrated under some conditions 
to "ive lesults showing errors which varv among the diffeient obseivers from 
5 per cent to 40 per "cent (Berman, 1919, Christensen, 1924, Haden, 1926, 
Lmdsav, et al , 1926, Mullei, 1925, Osgood, 1926, Robsclieit, 1920, Leber- 
ann' 1925) Notwithstanding, it is generally agreed that when carefully 
dei'taken with instruments which have been scrupulouslv standardized and 
whose standards have been checked within a month, results are obtainable 
Jith errors within 5 per cent to 7 per cent 
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The Co}'bon Monoxide Method— In 1892 Hoppe So\ler desenbed a method 
for the determination of the iiemOolobm content of the blood by saturating a 
Inonn dilution of the blood uith carbon inonovido This comerts the hemo 
globin into carbon monoxide litmoglobiii whose color is compared to a known 
standard It pro\cd too compheated foi gcnenl clinical use until Haldane 
(1900) adapted it for use with the Gowei colorimeter Later Palmer (1917, 
1918) modified the method for laboratory analysis to the Dubosque tjpe of 
coloiimeter Ivamniertr and Schnuhn (1924) suggested a senes of standard 
tubes in a comparison nek such as is used for Pn determinations In each 
case the carbon monoxide is supplied b\ bubbling coal gas through flic mixture 

This method has found no gient fax or as a clinical process Coal gas is 
not alwnxs axailnblc and although Milloi (1923) has shown that acetylene 
may be used instead the method is somewhat ciinihersomc Robscheit (1920) 
and Appleton (1918) state tliat the standard solutions deteriorate lapidly 
and must be renewed oxcr\ month Lucex (1923) has shown that the water 
for dilution must be slightly alkaline to litmus to prexcut flocculation If 
ordinal y coal gas is used as a soincc of carbon monoxide a N/200 solution 
of potassium hydroxide is employed instead to neutralize the aciditj caused 
by solution of the gas On the yyholo this method gnes results accurate to 
6 per cent if the standards arc fresh and the dettrminntions carefully made 

Iron Content Method — -Taequet (1894j, Ilufncr (187S 1894), and Buttei 
field (1909) hayc shown that the iron content of hemoglobin is 0 334 per cent 
of its total yyei^ht Since tlicn Wong (1923), Beimnn (1919), and Pow 
neather (1026) haie deyiscd eoloumetnc methods for the quantitatn e esU 
mation of non in blood These methods arc too time consuming and require 
too gieat an amount of blood foi routine clinical yvorje but their accuracy 
IS rather high (1 per cent) and thej have thus found fax or as a means of 
standardizing less accurate clinical instruments 

Oxygen Capacity Method — In this method the oxygen capacitj of the blood 
is determined as a measure of its liemoglobin content since it has been sbowai 
that 1 gm of hemoglohiii combines yyitb 134 cc of oxxgen (Hufner 1894) 
To Haldane and Smith (1899) goes the credit for the fiist reliable method of 
measuring the oxjgen capacity but Van S1>1 e (1917, 1918, 1921, 1924) later 
modified the process so that it has become axailable for ordinary laboratory 
xyork 

Although no information has been gixen by Van Shke ns to the accuracy 
of his fiist instrument, reference is made to the yvork of Lundsgaard (1918) 
yyho shoyys in four senes of duplicate deteiminations, intrinsic errors of 014 
per cent 3 0 per cent, 1 4 per cent and 0 7 per cent respectix cly Later Van Slyke 
and Stadie (1921) published the results of duplicate analyses on a later modifica 
tion of the original instrument These show a maximum deviation of 2 1 per 
cent Since then, hoyvever, an cnfiiely new instrument has been dexised 
which although more complex, shows a maximum xariation in analysis re 
suits of 0 48 per cent (Van Slyke and Mill 1924) Its accuracy seems to 
hay e gained this process a place in modem methods of blood analysis, not 
lyithstandnig the fact that considerable experience and time are essential for 
trustxvorthy analyses 
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Specific Gtaiity Method — A method foi estimating the hemoglobin content 
of blood has been described b% Lindell (1899) ivho acci edits the process to 
Hammersehlag This technic has been deiised on the theory that the hemo- 
globin content and the specific graiitv of blood liaAe a definite relation Since 
this assumption has been proved to be incoiiect bi the data of Meyer and 
Butterfield (1914) and Neivham (1924) the method ivill not be considered 
further 

Spectroscopic Method — This principle is one of the oldest emplored for 
the determination of the hemoglobm content of blood Prever (1866), Quincke 
(1872), and Raiewsky (1876) have compared the spectrum of diluted blood 
with that of a known solution of hemoglobin Sahli (1895) has described the 
Henoch hematoscope in which a solution of blood in a wedge-shaped container 
IS viewed through a spectroscope, the depth of the solution being adjusted by 
movement of the wedge until the two bands of oxyhemoglobin in the yellow 
portion of the spectrum are equal in imdth Finally, Henri and Wurmser 
(1912) hai e devised a method m vrhieh the blood is diluted until the absorp- 
tion band in the green portion of the spectium disappears Each of these 
methods however, seems to have been short-lived , particularly smee the large 
tiqie of spectroscope emploved rendered the apparatus buUcy and expensive 

Spccti ophotometric, Bcfiactomctuc and Bxtinctomctnc Methods — These 
last three principles may be quicklv dismissed from this discussion smee they 
are seldom made use of in clinical determinations The spectrophotometer 
compares the bght lalue of the spectrum of an unknown hemoglobm solution 
with that of a standard (Mai tens and Grunbaum, 1903) The refractometer 
IS occasionally used to standardize less accurate clinical mstruments (Stod- 
dard and Adair 1923, Giam, 1925, Howard, 1920) The refraction af- 
forded a beam of light bv an unknown solution of hemoglobin is compared 
to the refraction produced bv a standaid solution The least adaptable of the 
three is the extinctometer (Wolvms, 1924) In this instiument the absorption 
of bght bv a solution of unknown hemoglobm content is measured bv the in- 
tensity of the transmitted rays and compared to Lnoivn standards Each of 
these methods while obviously accurate, requires an operating time and a 
technical knowledge too great to allow of geneial use 

DESCRIPTIOX OF VUTHOR’s METHOD 

A method has been dcA ised by the author which makes mse of the spectro- 
scopic principle and which shows an accuraci comparing fai orably with any 
existing technic A discussion of its principles and procedures follows 

Theoictical — Oxa hemoglobin is one of the few compounds whose spec- 
trum shows a marked variation in the number and width of the absorption 
bands with changes m the concentration of the solution This was first ob- 
sened bj Hoppe-Seyler (1862 1864) and later by Stokes (1864) Eollet in 
1880 undertook a quantitative stud\ of these changes and has produced a 
series of curves plotting the lanations m the absorption bands with concen- 
tration of the solution under anahsis Fig 1 is a reproduction of the curie 
for oxyhemoglobin for a fluid depth of 1 cm To ascertain the amount of 
absorption for am gnen concentration up to 1 per cent, a horizontal line may 
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1)0 drawn across t]ie diagram at the leTcl coi responding to the concentration 
Where tins line passes through the shaded part of the diagram, absorption 
takes place, and the w idtli of the absorption bands is seen at once The dia 
gram clearl) shows that as the concentration is increased three bands become 
apparent, two in the jellow portion of the spectrum between the D and E 
lines and one in the extreme blue These become wider until at a concentra 
tion betw een 0 6 per cent md 0 7 per cent the tw o bands m the j elloir portion 
fuse and for a greater concentration between 0 8 per cent and 0 9 per cent, 
thej are joined b\ a band in the blue 
Beer in 1852 show ed that there exists foi am solution a simple relation be 
tween the absorption, the concentration and the depth of the solution under 
analj sis Tins niaj be expressed hi the equation 

-log Tj^ = 1 cd (Equation 1) 

where T is the light tinnsmittance foi the particulai ivaie length e is the 
concentration of the solution, d reiircseiits the thicl ness of tlie fluid stratum 
and kj^ IS T constant foi the worl ing wn\e length 
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1 — DJaffram to ahow the \firlatJons In the absorption spectrum of ox> hemoglobin 
■with varjlng’ concentrations of the solution ( \fter Kollet) The numbers to the right gl\e 
the strength of the ox> hemoglobin solution In percentages the letters give the positions of 
the Irauenhofer lines To ascertain the amount of absorption for an> gi\en concentration 
up to 1 per cent, a horizontal line maj be drawn aero s the diagram at the le\el correspond 
Ing to the concentratfoo TVTiere this line passes through the shaded part of the diagram 
absorption takes place and the width of the ab orptlon bands Is seen at once 

For the conditions of this experiment, in which the transmittance is a 
constant and attention is limited only to a single portion of the spectral field, 
■the equation becomes 

ed =» A (Equation 2) 

"where A is an absorption constant 

Appljing this to the foregoing, it is evident that absorption is proper 
tional to the concentration as well as to the fluid depth so that the same 
■changes in the absorption bands ma> be elicited bj variations in the depth of 
the fluid stratum as are caused b> changes in the concentration 

It was shown bj Reid (1905) that oxyhemoglobin forms a true solution 
■and may thus be reasonably considered to follow this same lai\ Some time 
later Butterfield (1912) was able to proie that blood itself in dilutions from 
fl to 200 acts as a true solution and follows this relation between absorption, 
■fluid depth, and concentration 
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The idea inimediately piesents itself that the oni hemoglobin content of 
blood ma-v be detei mined bj means of this equation If blood be diluted to 
a knoun volume and the depth of the fluid stratum Aaried until the spectrum 
caused by it assumes some predetermined picture, the concentiatioii of the 
oxyhemoglobin in the solution will be mierselj proportional to the known 
depth Or 

e = A (Equation 3) 

where c == the concentration of oxj hemoglobin m the blood (gm pei 100 c c ) 
A = the absorption constant (determined expeiimentalh ) 

D = the dilution (c c ) 
d = the depth of the fluid stiatum (cm ) 

This principle has been emploAcd by the authoi to determine the hemo- 
globin content of blood, since the oxyhemoglobin and hemoglobin contents are 



pjg •> Sketch of the authors Instrument, A direct \Islon hand spectroscope S is so 

mounted that the spectrum of the duld In the absorption chamber A maj be \Iewed throuph 
IL Illumination Is furnished b\ a small 20 tvatt microscope lamp enclosed In a case at i 
The completed Instrument Is furnished b\ E Leltz, Inc. 60 East Tenth Street New Tork CIt> 

obMOUsh interbnked The fluid stratum of blood, diluted to a known tolume, 
IS varied until the two absorption bands between the D and E lines are just 
separated The hemoglobin content is then estimated from the foregoing 
equation (Equation 3), the constant A having been determined experimentallj 
Bcscnptwn of the Instrument —Fi^ 2 is a sketcli showing the assembh 
of the uistrumeut deiised by me for estimating the hemoglobin content of 
blood \ small direct Msion spectroscope, S, is so mounted that the spectrum 
of the fluid in the absorption chamber A, mai be iiewed through it The 
variation m the fluid depth is produced by screuing down or up the cap of 
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tlie plunger Readings are made flora the micrometer scale on the side of 
the instrument It hns been found essential to ha^e a fixed source of light, 
amee \nnntioiis in the lUuminntion such as would be incident with ordmarj 
da'v light, cause considerable errors m the readings 

T/ic Afcfhod — In this procedure 01 cc* of blood is added to 3 e e of 
water and the two mixed 1)\ stirring Lakmg is almost instantaneous m this 
dilution This fluid is placed into the absorption chamber of the instrument 
and its spectrum Mcwid through the spectroscope The plunger of the ib 



fig- 3 — Photograph of hcmoploblnonieter used b> tlie auUior 


SOI ption chamber is screw ed down until a fine line of } ellow light just appears 
between the two absorption bands At this point the reading of the fluid 
depth is taken and from it the hemoglobin content calculated bj means of the 
following relation derned from Equation 3 


= 31 


A 

d 


(Equation 4) 


Ijzperimcnial ~-~Oh\}OMsly this necessitates the determination of the con 
stant A of the foregoing equation Since sanations in the light have been 

•since the completion of this article the amount of blood required ha* been reduced from 
0 1 C.C to 0 0^5 C.C by r^ucln^ the alse of the absorption chamber 



256 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


shown to affect- the hemoglobin readings, this constant should be determined 
for each indmdual instiument This may be accomplished bj the analysis of 
bloods or solutions of knoM n hemoglobin content, with subsequent substitution 
of the results in Equation 4 It must be borne in mind, hon ever, that in such 
a case the constant has an accuiacy no greater than that of the method em- 
ploj ed for the determination of the hemoglobin content of the standard blood- 
The constant for the author’s instrument ha^^ng been determined, a group 
of experiments uas undertaken to aseeitain the accuiacy of the process- 
Solutions of known hemoglobin value were prepared from weighed amounts 
of pure crjstalline oxyhemoglobin and analyzed by this method Table I 
shows how close is the agreement Even on bloods of low hemoglobin content 
the readings check within 0 7 per cent which is an accuracy obtainable with 
few clinical hemoglobinometers In fact methods not generally used clini- 
cally, which require bloods in amounts from 2 c c to 5 c c give results no 
better than this 

Experiments were then undertaken to ascertain the effect of jaundice 
upon the hemoglobin estimation by this method It is well knoivn that the 
results of anj’- of the colorimetric methods are unreliable in the presence of 
bihrubin in the blood serum Varying amounts of bile obtained thiough can- 

Table I 

Accmucr or Anali ses 

HEJtOOLOBIN COVTENT GM PER 100 C C FirPTBENci 

orammetric spectroscopic percent 


20 032 

20 09 

0 24 

15 024 

14 95 

0 49 

10 016 

10 06 

0 44 

7 512 

7 46 

0 70 


nulation of the common duct of an anesthetized dog were added to measured 
quantities of blood Equal amounts of physiologic saline weie added to 
another series as controls and the hemoglobm contents of both groups ana- 
lyzed Table II gn es the results It is seen that bile present in amounts up 
to 20 per cent of the total volume of the blood has no effect upon the accuracy 
of this method This is a distinct advantage since heretofoie accurate deter- 
minations on jaundiced patients hai e been possible only by using some method 
other than eoloiimetiic , all of these requiimg more blood than can be pro- 
cured from a fingei prick 

In addition, such an instiument is useful for the qualitative analysis of 
such substances as hemoglobin in the mine oi elsewhere, foi methemoglobin, 
carbon monoxide hemoglobin, etc Methods for the quantitative analysis of 
these last tivo substances aie being developed 

There aie seceral ciitieisms which might aiise from a consideration of 
this method For, quite obMOusly, if the hemoglobin of the blood were not 
totalh saturated with oxygen so that it had been entirely comerted to oxy- 
hemoglobin, considerable eirors would be introduced It has been found, 
how ei er that enough oxj gen is absorbed bj the blood during its exposure on 
the finger tip and from the wmtei with which it is diluted to cause no appreci- 
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able error in the results On tlie other hand, the oxjgen dissolved in 3 c c of 
^\nter is more than sufficitnt to oxidize the reduced hemoglobin of the blood 
of c^cn cyanotic patients 


Tablf II 


ErrrcT 

OF JvUNDiCED Blood on 

llEMOaLOBIN 

Analysis 


IIEMOCLOBIV ANALYSIS RESULTS 


PER CFST nrcE 

OM PER 100 

c c 

PER CENT 

IN acooD 

J\UNDrPFD 

CONTROL 

DII TERENCE 


BLOOD 

BLOOD 


4 7/ 

13 3S 

n >0 

0 90 

0 10 

12 OG 

13 00 

0 31 

20 00 

11 >1 

11 1» 

0 ')4 


Finnlh it A\ould seem that am cbnnges in the temperature of the blood 
solution \\ould cause errors in the results of the analyses lIo\\ever, the ordi 
nar\ sanations in room temperature hn\e been found to introduce no percep 
tible change in the hemoglobin reading From a theoretical standpoint the 
difference in fluid densit\ resulting from a change of 10° C m the solution 
temperature vould cause a %ariation m the final lesnlt of onij 01 per cent 
AS Inch IS A\ell Mithm the instrumental error 


(ONCLUblONS 

This spectroscopic method for the determination of the hemoglobin con 
tent of blood has the folloA\ing ad\nntages 

1 It IS simple, requiring no technical knowledge 

2 Its error is less than 0 7 per cent 

3 It IS rapid, n complete analysis requiring approxunateb three minutes 

4 It requnes no chemicals solutions or colorimetric standards which are 
liable to fading and requiie leplncement 

5 It requires onlj as much blood ns can be drawn from the finger tip 
(0 1 c c ) 

6 Its accuracj is unaffected bj the presence of biie pigments in the blood 

7 It maj be used for all spectroscopic qualitative tests 
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A MICEO-MODIFICATION OF B GRUSKIN’S DETERMINATION OP 

UREA IN BLOOD^ 


Bt Henry Tauber, Ph D , and Boris K^\ARTIN, ]\I D , Brooklyn, N Y 


/V METHOD for the estimation of urea in blood has been woiked out by 
B Gruskin,^ using 1 c c of oxalated blood in liis method We modified 
this method by using 0 2 c c of blood which is drann from the finger tip in the 
usual manner 

PRINCIPLE 

Urea is decomposed to ammonium carbonate bj means of urease, the 
proteins are precipitated, and the urea is determined colorimetrically by direct 
nesslerization 

REAGENTS 

1 Jach hean mease sohtfjon (Folin ) 

2 A piecipifafwn imxfure used for the prepaiation of the protein-free fil- 
trate IS made up in the folloiving manner Use 7 parts of distilled water, 1 part 
of a 10 per cent sodium tungstate solution, and 1 part of % N sulphuric acid 
Shake tlioroiiglily 

3 Nesslei ’s > eagent (Koch-McMeekin ) 

4 Stock animomtm sulphate solution 

Ammonium sulphate, CP 0 4716 gm 

Concentrated hydrochloric acid 10 c c 

Water, ad q s 1000 0 c c 


Micro standard is made bi taking 10 cc of this solution and diluting it to 
100 c c One hundred c c of the micro standard equals 1 milligram nitrogen 
The ammonium sulphate should be diied in hot air foi one-half hour at 
110° C 

METHOD OF PROCEDURE 


Two-tenths c c of oxalated blood is placed in a specially constructed, 
ground glass stoppered, 15 c c graduate centrifuge tube, containing 1 drop of 
a 1 2 pel cent potassium oxalate solution, and shaken Add 0 2 c c of the jack 
bean urease solution and place in a umter-bath of 45° to 50° C for ten to 
fifteen minutes One and six-tenths c c of the precipitation mixture are added, 
the tube is stoppered and inverted seieral times Let stand 3 minutes Centri- 
fu<re foi two or thiee minutes at high speed Pipette off 1 c c of the clear, color- 
less supernatant fluid and place in a 5 c c graduate centrifuge tube Add 2 c c 
of distilled water and then 0 6 cc of Kessler's reagent Dilute to mark 5 and 
read in the colorimeter against the standard solution, w hieh is set at 20 For 
standard, take 1 5 c c of the micio standard, 2 c c of distilled water, and 1 5 
cc of Kessler’s reagent in the ordei given t 


Tvrom the Biochemical Lahoroton Beth Moses Hospital BrooW>n N Y 
tK the urea is verj high it is amisable to dilute the supernatant fluid 
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CALCULATION 

Standard, 

Reading times 15 equals mg uicn per 100 c e oi blood 

COMMENT 

The method is ^or^ simple and casih applied, the technical procedures 
are reduced to a minimum The use of the precipitation mixture m place of 
the separate reagents is of ^leat adanntage The calculation is the same as 
in the macromethod becaust tlie rclntne proportions remain the same Nunier 
ous parallel determinations from oxalated aenoiis blood and capillary blood 
obtained h\ fingci puncture show the diflfercnces in the reading so minute as 
to be negligible 


COilPAR \TirE t \LOES Of MaCBO Al«D SIlCROMETIIODS 


BPECIMFV SO 

1 LREA VO PEE 100 C C OF BLOOD 

DIFFERFVCE-i 

61ACRO 

MICRO ' 

1 

1 >2 

1 .2 

0 

2 

14 2 1 

14 5 

Oc; 

3 1 

ISG 

If. 1 

0 0 

4 , 

13 OS 

13 2j i 

0 70 

5 1 

riis 

14 5 , 

OOj 

6 1 

13 6 

la 2 1 

1 7 

7 1 

SOO 

•it 0 1 

40 

8 1 

30 1 

■10 2 

1 1 

9 

20 8 

2,6 

12 

10 1 

80 

93 1 

07 
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OPER^^TION or APPARATUS 

Tighten clamp T open clamp TJ open stopcock F , evacuate the system 
thiough piessnie tube 0 until theie is a diop in the meicury manometer to 
about 20 mm While the evacuation is taking place, the cover, X, settles firmly 
on the jai, Q, tighten clamp B fuitliei and lemold the putty on the seam be- 
tiieen covei and lai Shut of? the vacuum at 0 Watcli the mercury manometer 
to detect anj leak in the apparatus Heat the biass tube, H, to a dull red heat 
by means of a Bunsen buinei, V (bettei still a blast lamp) Open clamp T 
Open the hydrogen tank and allou the gas to flow at a slou late Stop the flow 
of hydrogen iihen the mercuiy in the manometei retums to atmospheric pies- 
suie After a mmute oi so open the hydiogen tank again and allow a few more 
cubic centimeteis of hydiogen to flow into the lai Shut off the hydrogen tank 
and tighten clamp T After tuo oi three minutes tighten clamp Z7 The jai, Q, 
and stand, S, mav now be lemoved uith the connecting tube, N, and the clamp, 
JJ, attached 

Instead of the connecting tube, M, a glass manifold, IF, maj" be substituted 
and in this manner seveial jars may be rendeied aiiaeiobic at the same time 
The palladinized asbestos in tube K can be peiiodicallj" examined bj’^ forc- 
ing air through 0 This expels the copper mesh witli tlie palladinized asbestos 
through K 

As a test foi anaeiobiosis in the jai, a tube containing 10 c c of 1 pex cent 
glucose bioth coloied with 0 1 c c of 1 per cent aqueous methylene blue is placed 
m the jar The liquid should become completely decoloured in a few houis in 
the incubatoi at 37° C 
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A SUGGESTION FOB COLLODION SACS’ 


B\ JIiLEb J Bnrutr M D Lincoln, Nebraska 


' I 'HERE aie certain clinical Inboiatoii methods depending on the use of a 
collodion sac or capsule, uhieh are not used as uidelj as they ought to he, 
because of the difEculty in making these sacs successfully The lesearch man 
who spends some months on a problem in uhieh these sacs are required and 
during which time he needs large niimbcis of them, imr deielop the skill and 




fib 


facilitj necessaiy to make them snceessfullj The man engaged in clinical 
practice, who needs a sac only occasionally finds great difficulty in getting 
constant and dependable lesults in making coUodion sacs 

I have talked iiith a numbei of men in chaige of clinical laboratoiies and 
find that the reason that they aie not inteiested in such procednies as the 
dialysis method for the P„ ralue of the blood oi the Abderhalden reaction, is 
that they aie unable to inal e the sacs After finding mi own efforts to nial e 
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tjiese sacs most unceitain, I con esponded witli a number of laboiatoiy men, 
but was quite unable to get any leal assistance oi information on tbe subject 
Those who aie successful in making these sacs, considei it easy and cannot 
understand n lij some one else cannot make them , and j et the\ do not seem 
to be able to get then technic down on paper 

In casting about for some method foi secuiing dependability of lesults in 
making these sacs, I hit upon the expedient of using a paper support for the 
collodion This method, with a slight amount of practice, works uniformly, 
and gives a strong, rigid sac, much easier to handle than the unsupported land 
There is a good deal of literatuie on the subject of inalang collodion sacs, 
but everything I have been able to find eonceins itself with the pei meability of 
the collodion membiane, and theiefoie •with the composition of the collodion 
mixture entering into its making and with the methods of drying, hardening, 
etc This paper does not concern itself in any waj-^ with the question of pei- 
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meability, but merely with a suppoit for any type oi kind of collodion mem- 
brane that IS necessary for any particular procedure All the modifications of 
collodion mixture and all the vaiiations of permeability are quite applicable 
in this method, for the tissue paper suppoit is in no way concerned with the 
peimeability of the sac It merely acts as a coarse framework to support the 
collodion membrane 

The method is extremely simple and is far easier to carry out than to ex- 
plain Use a small test tube as a mold on which to form the wet tissue paper 
support The tube in which commeicial Loefflei ’s coagulated blood seram for 
diphtheria cultures is pui chased makes a convenient size, being about 0 75 
by 9 cm A thin toilet paper makes a satisfactory paper 

In order to make the bottom of the paper capsule tight so that the col- 
lodion wdl not leak, it is necessary to lay three strips of the tissue paper, about 
° bv 10 cm over the bottom of the tube, as shown in Pig 1 Wet the strips 
d they will adhere to the tube and remain in place In the illustration onlj 
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two strips arc shown for the sake of clearness , a thii d stnp should be put on, 
and all of the glass surface cor ered 

Then laj the tube ou a piece of damp tissue paper, alloiiing an inch to 
project o\er at the bottom, as in Fig 2 Roll one turn about the tube, and 
then fold the projecting portion back on the tube, as in Pig 3 The rolling is 
then finished, and the tuhe \i ith the paper on it, as in Pig 4, is allou ed to dry 
After it IS drj the glass is rendih remoi ed and n e Imi e a paper capsule. Pig 5 



Fir 1 
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Now, foUoM the piocedure usuallj used m lual mg the collodion sac in a 
glass tube Pill the paper form with collodion for a few seconds emptj , and 
dram upside dow n f or one to three minutes If the mouth of the tube show s 
a tendency to become too hard and dry, dip into collodion for a centimeter of 
its length, while the upper portion is settmg After it has set for not oier 
three minutes, repeat Usually this is done three times, but of course here we 
are entering the domain of permeabilitj , which has no business in this article 
After the collodion has set for the last time, the sac is placed m distilled 
water, where it is kept until needed 
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A MODIFIED VARNEY JAR FOR THE CULTIVATION OP ANAEROBES 
BY MEANS OP PHOSPHORUS*' 


By S R DjYmon, Ph D , Md 


T3EGINNING with the work of SellardsJ stick phosphorus has been used by 

several workers as a means of i educing oxygen tension in closed contain- 
ers in which anaerobes were to he cultivated In an attempt to simplify the 
technic and employ apparatus easily obtained by any laboiatoij, Bushnell^ 
introduced the nse of a pressure eookei oi fiuit jars in place of Sellards’ more 
elaborate container As an improvement over this, Varney^ suggested the use 
of the ordinary museum jar five hj^ twelve inches in size with a removable 
wire rack which would contain the tubes or Petri dishes to be incubated In 
this lahoiatoiy this apparatus has been successfully emplo 3 ’’ed in the cultiva- 
tion of anaerobic spore-foimmg baeteiia and spiiochetes from the mouth 

The use of the Varnej’^ apparatus has not been unaccompanied hj’’ difficul- 
ties, however In some instances the rubber gasket has not formed a perfect 
seal, and although the phosphorus ignrted and was consumed, it was found 
that leakage occurred and ve did not actually have anaerobic conditions 
Our chief difficulty and expense, though, has been with breakage of the jars 
In the hands of students this was not uncommon and led us to the design of 
a galvanized non can that could be substituted foi the museum jar At the 
same time we incorporated features that enabled us to use it not only for 
anaerobiosis but for the cultnation of organisms farored in then growth bv 
an increased COj tension 

The apparatus is illustrated in Fig 1 At the left is shown the museum 
jar as described bj"^ Varney with its internal heavy wire rack supporting the 
inverted tin cvlmder which protects the cultures from the deposit of phos- 
■phorus pentoxide On top of this is an asbestos ring supporting an evaporat- 
ing dish and sunounded by a wire gauze screen which protects the sides of 
the jar from spattering phosphorus during combustion This figure is included 
to show the mternal assembly which is not shown in orri galvanized iron 
container shown in the center illustration The essential features of this 
container aie that it is made of No 26 gauge galvanized non with a tightly 
fitting lid of the same material which overlaps the cvlmder about one and a 
quarter inches Obmouslv a lid of this construction will not be air-tight and 
modeling clay is used over the joint to render it so This is quickly applied 
and smoothed out after the lid is placed nr position and the seal is generallj 
formed before the phosphorus igmtes 

Two features of the lid should be emphasized In the first place rt is 
made mth a projecting flange at the top, as shown in the illustration This 

' "^om the Department of Bacteriologj School of Hjglene and Public Health Johns 
Hopkins Unhersltv 
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affords a grip that is an aid in iemo%aI In the second place it has two air 
tight stopcocks soldered into it Tliese are useful in connecting the apparatus 
to a source of CO and a graduated cylinder, immersed in aratcr, n hen it is to 
be used in the cultivation of organisms favored bj an increased CO content 
in their environment Under such circumstances uhen the stopcocks A and 
S are opened and C closed, after submergence of the graduated cj linder in 
water, the entrance of CO through A displaces air through B and the propoi 
tion desired mav be obtained bv measuring the amount collected in the 
cj lindcr 

For details of construction of the wire rack and tin cjlmdei reference 
should be made to Vamej ’s’ paper, as to give the instiuetions heic would be 
mere repetition Suffice it to sav then that when constructed to fit a galvan 



Fig 1 — The left hand figure represents Uie complete assembly of the Varney jar The 
center figure shons the details of construction of the galvanized Iron container with suggested 
connections The right hand figure Indicates the method of collecting displaced air when an 
Increased COj atmosphere Is desired In the Jar containing the culture 

ized non can six and one half by tnclve inches ite habituall> place twehe to 
fifteen plates in each container 

In the use of the apparatus the usual precautions in liandlmg phosphorus 
should be obseiTed to present prematuie combustion and burns It ma> also 
be said that we ha\e found it advantageous to place the whole apparatus ni 
the ice box for a short period before opening it after it has been in the meu 
bator This chilling allows more leeway m the piocess of opening it up before 
combustion of the residual phosphorus 

Briefly stated the steps in the assenibl> of this apparatus are 

1 Place a little water in the galvanized iron jar 

2 Load the Petri dishes or tubes on the wire rack 

3 Place the tin cj Imder o\ er the cultures 

4 Put the rack of cultures in the gahanized iron jar 
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5 Place the asbestos ring on top of the tin cylinder and put the evapo- 
rating dish in place 

6 Put the piece of phosphorus in the evaporating dish and cover with 
the ivire screen 

7 Close the stopcocks in the jar lid and place it in position 

8 Complete the air-tigbt seal with modeling clay 

9 Place jar at desired incubation temperature 
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THE application OP THE PROCESS OP CIRCULATORY SOLUTION 
TO THE PARAPPIN INPILTRATION OP TISSUES* 


By William P Sheridan, A B , Washington, D C 


I ’HE infilti ation of tissues with paraffin can be facilitated hv the application 
* of the piocess of circulatory solution 

The piocess is effected by suspending cleared pieces of tissue upon a 
poious diaphiagm near the surface of melted paraffin The portions of the 
clearing leagent coming into immediate contact with the melted paraffin are 
diluted and distiihuted, and descend, their places being supplied by fresh poi- 
tions of melted paraffin A circulation is created and dilution and distribution 
of the dealing reagent throughout the paraffin facihtated 

The clearing reagent being miscible in the melted paraffin is displaced 
and the interstices of the tissues filled with paraffin containing varying amounts 
of dealing leagent, depending in extent upon the piopoition of paiaffin used 
in effecting the infiltration Complete or nearly complete leplacement of the 
clearing reagent within the inteistices of the tissues can better be effected by 
usmg large volumes of melted paraffin This wiU result in greater dilution of 
the displaced clearing reagent, and its subsequent removal from the melted 
paiaffin will be expedited by exposing a greater suiface to the an 

The paraffin bath as generally practiced one, two, oi three changes in 
shallow containeis of very small capacity, with the tissues resting on the bot- 
toms of the containers, obviously cannot lesult in complete replacement of the 
clearing reagent in the optimum period of time Dilution of the displaced 
clearing reagent by its distribution throughout the melted paraffin is not ac- 
comphshed Dm-mg part of the time considered necessary to complete the 
filtration the tissues are bathed in paraffin that contains an excessive amount 
d clearing reagent at the bottom of the containers and which is incapable of 
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dilution nnd distribution througiiout the too small \olnme of parafSn, due 
(paiticularly chloioform sg 1490) to the difference in density 

The apparatus illustrated in this paper has, o\ei a period of tno rears, 
gnen lesults that nere rerj satisfactoiv It is inexpensne, and correct in 
principlt foi the establishment of eirculatoiy solution The pan, measuring 
24 cm long, 14 cm u ide and 6 5 em deep, is filled u ith 1000 gm of pai affin, 
nhich uhen melted bungs the surface witlnn 2 cm of tin top ot the pan The 
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rack IS made of biass 12 tm rude bj 01 cm thick Two strips 34 cm one 
strip 22 ora and foiii strips 12 5 cm long, ne bent and iireted togethei so 
that the whole confoims to the inside dimensions of the pan, furnishing six 
spaces each measuring 6 3 em bj 4 5 cm fnx aluminum cups w ith shoulders, 
measunng 6 3 cm across the top, 4 4 cm across the bottom, and 4 4 ora deep 
with numerous small perforations on the bottoms and sides are suspended in 
the SIX spaces of the rack The whole is then placed in an oven or other heat 
mg appliance that •« ill maintain a temperature at or near the melting point of 
the paraffin 


WASSEEMANN TEST WITH GLYCEEINATED HIBIAN SERUM^ 


By E Henry Rtjediger, JID, Hollywood, California 


A LTHOU6H the different steps of the Wassermann test with glycermated 
/a human serum (Ruedigei ’s modification of the Wassermann test) have 
been described previously, a concise description of the entire method seems 
to be in order, because the others aie scatteied ovei a peiiod of several years 
Shortly after having begun to do the Wassermann test, I saw the im- 
portance of preserving the human serum to be sent to distant laboratories, to 
be used as control serums and in order to establish a unit of measure which 
may he used in the standardization of the Wasseimann test 

Upon trymg a number of diffeient preservatives, I' found glycerol to he 
quite satisfactory for the purpose Glycerol renders the serum moderately 
anticomplementary, which must be overcome by inci easing the quantity of 
hemolytic amboceptor The titration of hemolytic amboceptor must be done 
in the presence of as much glycerol as is used in performing the test 

Early m 1916, 1“ showed that glycermated human serum keeps well foi 
several months In other reports, P-'* ® showed that glycermated human 
serum holds its titer faiilj^ well, prowded it is kept at low temperature, pref- 
erably below zero Fahrenheit Dried® human serum holds its titer much better 


ANTIGEN 

In my studies on antigens, ® » I found alcoholic eitracts of syphilitic 
human heart muscle and alcoholic extract of normal beef heart muscle most 
satisfactory A small quantity of cholesterol, 25 mg per 100 c c of extract, 
may be added to advantage The antigen is diluted slowly to give an opales- 
cent solution, and is used m the optimum dilution In oi der to obtain uniform 
results, uniform methods must be used In diluting the antigen, I proceed as 
follows Put 01 cc of extract (antigen) into a 25 c c graduated cylinder. 


Table I 

Antigen Titration 


negative control serum 
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dilution 
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60 

80 
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positive control serum 

PRECISION METHOD 
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1 5 


Explanation 0 
fixed or no hemolisis 


''at *l^st 5™ per cent fixation TK less than 50 per cent fixation 
■^rom the Hollyivood Clinical Laboratorv 
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add 01 cc of physiologic salt solution, and slnke, do tins t^^entJ times 
Then add twenty portions of 02 cc cicli shaking after each addition of 0 2 
c c Add portions of 04 c c of physiologic salt solution until the total quan 
tity measures 8 c c The optimum dilution must be determined for each anti 
gen I determine the optimum dilution by titration is is shonu in Table I 
According to the results shown in Table I 1 80, I would accept as the 
optimum dilution 


COMPJLEMElsT SEHUil 

Complement seimms’® from diftercut guinea pigs do not always gise iden 
tical results Therefore, I select the complement serums Each serum is 
titrated against the negatne control serum and against the positive control 
serum, as is shown in Table II Satisfactory serums are used and unsatisfac 
tory serums are discarded 

Table II shows three good serums and three poor serums feeiums Nos 1 
4 and 6 do not gue positne lesults with the "Wassermanu test but show good 
fixation in the presence of syphilitic human serum herum No 2 has pool 
hemolytic power, Serum No 3 gi\es a positne result with the "Wassermann 
test, and Serum No 5 shows poor fixation m the presence of svphilitic human 
serum Serums Nos 2, 3 and 5 aie lejected and Serums Noj> 1 4 and 6 are 
used in the test 

The satisfactory serums arc pooled and preserred Complement serum 
can be kept frozen^ or salted ** I prefer to add 720 rag of sodium chloride 
per 20 c c of guinea pig serum, and keep it at a temperature of about 1® C 
For use, serum so salted is diluted 1 5 with distilled water and any further 
diluting IS done with physiologic salt solution (0 9 per cent) 


Table II 

COMPLEUENT TITRATION 


I/EOATIVE CONTROL SEBUM j POSITIVE COVTBOL SEBUM 
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PRIMARY INCUBVTION 

Fixation of complement in the Wassermann test is not instantaneous 
Elsewhere I reported that fixation of complement is not always com 
pleted in fi\e or six hours, and that the most suitable temperature seems to be 
near the freezing point, about 1® C 

RED DLOOD CORPUSCLES 

As red blood corpuscles in the hemolytic system, I use those of man, be 
cause it IS more con\cnient The corpuscles are washed three or four times 
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With physiologic salt solution, and a 1 40 (2 5 pei cent) suspension of the 
corpuscles is made in physiologic salt solution The last centrifuging is done 
for ten minutes at fairly high speed to pack the corpuscles well 

HEMOLYTIC AMBOCEPTOR 

As hemolytic amhoceptoi, I use the blood serum of rabbits that haie been 
immunized against human blood corpuscles, which have been well washed with 
physiologic salt solution The rabbit serum is heated to about 56° C for 
thirty minutes, and is mixed with an equal volume of glvcerol No 1 In the 
precision method and in the routine method described elsewhere,^® I use 1 5 
unit of amboceptor as titrated in the presence of 0 2 c c of 1 10 dilution of 
complement serum Titration of the hemolytic amboceptor is done as follows 
into a suitable test tube laek put eight suitable test tubes, designated as Tubes 
Nos 1, 2, 3, 4, 5, 6, 7 and 8, as shown in Table III Into each tube put 0 2 c c 
of physiologic salt solution Dilute the amboceptor serum 1 6 25 with physio- 
logic salt solution, and add 0 2 c c of the diluted amboceptor to Tube No 1 
Mix the contents of Tube No 1 and transfer 0 2 c c from Tube No 1 to Tube 
No 2 and so continue making dilutions until each tube contains 0 2 c c of 
diluted amboceptor To each tube add 0 2 e c of 1 40 suspension of washed 
blood corpuscles Put the tubes into the incubator at 37 5° C foi thirty 
minutes While the corpuscles are being sensitized, shake the tubes at inter- 
vals of ten minutes and mix tlie complement and 50 pei cent glycerol as fol- 
lows into a small flask or a large test tube put 2 5 c c of complement serum 
diluted 1 10, 2 5 c c of 50 per cent solution of glycerol and 5 c c of physio- 
logic salt solution Aftei the red coipuscles have been sensitized for thirty 
minutes, add 0 8 c c of the complement-glycerol mixture, shake the tubes well, 
and put them into a ivater-bath at 37 5° C for thirty minutes, shaking them at 
intervals of ten minutes After thirty minutes in the warm bath let them 
stand at room temperature for thirty minutes without shaking and read the 
results The last tube u Inch shows complete hemolysis contains one hemolytic 


Table III 

Titration op Hemolytic Ambociptor 


NO OF TUBE 1 

1 1 1 

2 1 

3 

4 

5 

1 6 

7 
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1 50 
02 1 

1 100 
02 1 

1 200 
02 

1 400 
02 

1 800 
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1 1600 
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1 02 1 
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utes Bead results 


Eesults 


I 0 I 0 1 0 I 0 I 


0 I + 


unit of amboceptor Table III shoivs complete hemolysis at a ddution of 1 400 
and only shght hemolysis at a dilution of 1 800 Tube No 6 (1 400) contains 
about one hemolytic umt of amhoceptoi 
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READING UESULTb 

Results are read and reported m terms of fixing units per cubic centi 
meter of human serum tested In pre\ious rcpoits, described the fixing 
unit as the smallest quantit} that uill completely fix the complement contained 
in 0 1 c c of guinea pig serum, using poitions of 1 c c of each ingredient in 
the test If 1 c c of a 1 108 solution of the human seium contains the small 
est quantitj of serum ■which completel 3 fixes the complement contained in 
1 c c of a 1 10 dilution of guinea pig seium, the human serum is said to con 
tain 108 fixing units per cc In dailj ivork, I use 02 cc quantities of all 
ingredients and the highest dilution of the human serum, ^^hlch completely 
fixes the test dose of complement serum, corresponds to the number of fixing 
units per c c as is show n in Tables IV and IV A 

sensitiveness 

I lia\e compared this method with the Kolmer modification of the Was 
sermann test, with the Kahn precipitation test and with the Meinicke precipi 


Tabde n'’ 

Readimo Rfsults Br tiif Routine Method 


NO OF 

bebuu 


CONTROL 

tube 

ANTIGEN TUBES 

RESUITS 

NO or tube 

1 

2 

3 

4 

5 

6 


Serum dilution 

1 4 

1 4 

1 12 

1 36 


1 324 

UNITS PER C C 

1 

Readinf^e 


+ 

+ 

0 

0 

0 

12 

2 

Readmits 
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+ 

+ 



36 

3 

Readings 

0 

+ 

+ 

+ 

+ 

— 



Table IV A 


Reading Results bt the Precision Method 
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or 
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1 CONTROL TUBES 

1 

2 

3 

1 

2 1 

3 1 

1 

1 4 

0 

+ 

+ 

1 0 , 

0 

* 

4 

2 

1 4 

± 

+ 

+ 
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3 
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0 
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0 1 

0 1 

+ 

GO 

4 

1 50 

+ 

+ 

+ 

' 0 1 

0 

± 
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tation test and in prcMous reports,*® o ai I showed that I find my method 
more sensitive than the other methods mentioned 

METHODS 

I have the loutine method and the precision method Each can be used 
With blood serum or with cerebrospinal fluid Larger quantities of cerebro 
spinal fluid are used than of blood serum 

Procedw c 

Prepare thiee different glycerol solutions as follows 

Glycerol No 1 — To 500 c c of cliemicallj pure glj cerol add 4 5 gm of 
chemicallj pure sodium chloride and let it dissolve 
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Glycool No 2 — To 100 c c of glyceiol No 1, add 50 c c of phj^siologic 
salt solution 

Glycool No 3 — To 100 c c of glycerol No 1, add 100 c c of physiologic 
salt solution 

Steiilize these thiee solutions 

Himan Seijm — Put 02 ce of eleai seium into a test tube and place it 
into a ivatei-hath at about 56° C foi thirty minutes Kemoye the tube with 
the serum from the y atei-hath, let it cool foi a few minutes and add 0 6 c c 
of glyceiol solution No 2 This dilutes the human serum 1 4 and the glycerol 
content is 50 pei cent Note that the seium is heated befoie the glycerol is 
added I find that yhen law serum is mixed with glycerol, and then heated, 
the mixtuie frequentlj-^ becomes antieomplementary in a few dajs, while this 
does not happen as a rule yheu the seium alone is first heated Any fuithei 
diluting IS done with glycerol Solution No 3, always keeping the peicentage 
of glyceiol and of sodium chloride uniform 

Antigen — ^Into a 25 c e graduated eylindei, put 0 1 c c of so-called anti- 
gen (alcoholic extiact of syphilitic human heart muscle oi of normal beef 
heart muscle to eyerj’^ 100 c c of which 25 mg of cholesterol haye been added) 
Add 0 1 c c of physiologic salt solution and shake, add another 0 1 c c of 
physiologic salt solution and shake Eepeat this until 20 times 0 1 c c of 
physiologic salt solution has been added Repeat twenty times with 0 2 c c 
poitions of phjsiologic salt solution after which add 0 4 c c portions of physi- 
ologic salt solution until the total quantity measiues 8 c c Briefly, it is done 
as follows 20 X 0 1 e c of physiologic salt solution plus 20 x 0 2 e c of physi- 
ologic salt solution plus 5 x 0 4 e c of physiologic salt solution equals about 
See 


Complement Serum — The complement seiums have been selected, they 
have been pooled and 360 mg of chemically puie sodium chloiide have been 
added for every 10 c c of serum The salted complement seium is kept in the 
ice cold yatei-bath 

Add 1 ce of salted complement seium to 4 c c of steiile distilled water 
and add 5 c c of physiologic salt solution This dilutes the complement serum 
1 10 and the sodium chloride coucentiation is 0 9 pei cent 


At this stage, set up the test, aftei that wash the coipiiscles, dilute the 
hemolytic amboceptor, titrate and adjust the hemolytic system 

Blood CoipV'Scles — Wash human blood coipuseles thiee oi foui times with 
physiologic salt solution, allowing the eentiifuge to run ten minutes the last 
time to pack the coipuseles iiell Read the volume of packed coipuseles and 
make a 1 40 (2 5 per cent) suspension in physiologic salt solution 


Hemolytic Amboceptoi — The hemolytic amboceptor is the blood seium of 
a rabbit which was immunized to human blood coipuseles After bleeding 
the labhit, the seiiun nas centiifuged until cleai, it was heated to 56° C foi 
thiity minutes and was mixed with an equal volume of glycerol No 1 At the 
pieliminaiy titiation, it vas found that 02 ce of 1 400 dilution contained 
"iboiit 1 hemolytic unit 

Add 0 1 e c of amboceptoi serum to 35 e c of physiologic salt solution 
u rpoi-p three test tubes, into the fiist tube put 0 2 c c of diluted 

and mix well laae u'l'- 
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amboceptor, mto the second tube put 0133 cc ind into the thud tube put 
01 cc o£ diluted amboceptor With plijsiologic salt solution bring all sol 
nmes up to 0 2 c c per tube To each tube add 0 2 e c of corpuscle suspension 
and put tlie tubes mto the luciibatoi at 37 5° C for thiiti minutes shaking 
them at inter\als of about ten minutes 

Into a suitable test tube put 08 ct of diluted complement scium 1 6 cc 
of phasiologie salt solution and 08 cc of gheerol solution No 3 Mi-c nell 
and add 0 8 c c to each tube of sensitized corpuscles Put the tubes into the 
Harm ivater bath at 37 5° C foi thirtv minutes shaking them at mterials of 
ten minutes Kenioic the tubes from the Hater bath let them stand quietlj 
at room temperature for thiiti minutes and lead the results If the corpus 
cles m the first and second tubes are dissohed Hitli onh slight hemohsis in 
the third tube the dilution is correct cieri 02 ec eontams 15 hemoljtic 
unit and that is the test dose Before adding to the test propei mix equal 
parts of corpuscle suspension and diluted hemoh tic amboceptor and sensitize 
for tbirtj minutes 


THE TEST (reOHTlSE UCTIIOD) 

For eaeli human serum to be tested put six suitiblt test tubes into a suit 
able test tube rack and designate the tubes as Nos 1 2 3 4 5 and G Let 
Tube No 1 be the control tube and Tubes Nos 2 3 4 5 and 6 the antigen 
tubes Into each of Tubes Nos 3 4 5 and 6 put 0 2 c c of 50 per cent solu 
tion of gheerol (Solution No 3) Into Tubes Nos 1 and 2 put 02 oe of 
human scrum diluted 1 4 and into Tube No 3 put 0 1 c e of human serum 
diluted 1 4 His the contents of Tube No 3 and transfer 0 1 c o of the con 
tents to Tube No 4 mix the contents of Tube No 4 and transfer 01 ee to 
Tube No 5 mix and transfer 0 1 c c to Tube No 6 mix and discard 0 1 o c 
The first dilution being 1 4 and the otbei dilutions being multiplied bi 3, 
the dilutions in the different tubes aie as follows Control tube 1 4 antigen 
tubes 1 4 1 12 1 36 1 108 1 324 These aie the dilutions I mosth use for 
serums, but other dilutions may be used mthout changing the lesults 

Add 02 oc of pliisiologie salt solution to each control tube and 02 ce 
of diluted antigen to each antigen tube and shake them Add 0 2 c c of com 
plement serum diluted 1 10 and 02 cc of pliisiologic salt solution to each 
tube (the complement serum may be diluted 1 20 and 0 4 c c may be added to 
each tube when human serums only are to be tested but m testing ceiebro 
spina! fluid these must be added separately as null be seen later) Shako the 
tubes well and put them into ice cold water for at least fne hoiiis shaking 
them H ell about tii o hours after putting them mto the cold h ater 

"Wash blood coipuseles and prepare a 1 40 (2 5 per cent) suspension m 
physiologic salt solution 

Titrate the hemoly tic araboeeptor in the pi esenee of 0 2 c c of complement 
serum diluted 1 10 02 cc of Ghceiol Solution No 3 and 02 eo of the 2 5 
per cent suspension of Hashed coipiiscles as desciibed aboie The smallest 
quantity of amboceptor nhicb dissohes the corpuscles in one hour is called 
one hemoly tie unit Dilute the liemohtic amboeeptoi so that 02 ee contains 
1 5 hemolytic unit 
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At about thirty minutes befoie the hemolytic amboceptor and the blood 
coipuscles are to be added to the test, mix equal parts of diluted hemolytic 
amboceptoi and corpuscle suspension, shake ivell, put the mixture into the 
incubator at about 37 5° C for thirty minutes, shaking at intervals of about 
ten minutes 

Transfei the racks ivith the tubes containing the seium-antigen-comple- 
ment mixture from the cold ivatei-bath to the waim ivatei-bath at about 37 5° 
C, after about five minutes u aiming, add 04 cc of amboeeptor-coipuscle 
mixtui e (sensitized corpuscles) to each tube, shake them well, and return the 
racks with the tubes to the warm water-bath for thirty minutes, shaking them 
at intervals of ten minutes Eemove the racks with the tubes from the warm 
water-bath, let them stand quietly at lOOm temper atuie for thirty minutes and 
read the results The “set-up” for serum by the routine method is shown in 
Table V 

When testing ceiebiospiiial fluid, I begin with undiluted, heated cerebro- 
spinal fluid With cerebrospinal fluid, the dilutions in the difterent tubes are 
0, 0, 1 3, 1 9, 1 27, 1 81 Heat 0 6 c c of cerebrospinal fluid Put 0 1 c c of 
heated fluid into a test tube, add 0 1 c e of Glvcerol Solution No 3 and 0 1 c c 
of Glycerol No 1 This dilutes it 1 3 

Put SIX suitable test tubes into a suitable test tube rack, and call them 
Tubes Nos 1, 2, 3, 4, 5, and 6 Into each of Tubes Nos 1, 2, 4, 5, and 6, put 
0 2 e e of Glycerol Solution No 3 Put 0 2 c c of undiluted fluid into each 
of Tubes Nos 1 and 2 Put 0 2 c c of ceicbiospinal fluid diluted 1 3 into Tube 
No 3 and 0 1 c c into Tube No 4 Mix the contents of Tube No 4 and trans- 
fer 0 1 c e to Tube No 5 , mix and transfer 0 1 c c to Tube No 6 , mix and 
discard 0 1 c c Complete the “set-up” in accordance with Table VI 


Table V 

“Set Up” for Serum by the Routine Method 


NO OF TUBE 

1 

2 

3 

4 

5 ; 

6 

0 2 e c of human serum diluted 
Physiologic salt solution, c c 
Diluted antigen, c c 

Complement serum diluted 1 20, 
c c 

1 4 

02 

0 

04 

1 4 

0 

02 

04 

1 12 

0 

02 

04 

1 35 

0 

02 

04 

1 108 

0 

02 

04 

1 324 

0 

02 

04 


In the ice cold witer bath for five hours and in the ^vaTin vatcr bith fi^e minutes 


Se nsitized blood corpuscles, ce| 04 | 04 ) 0 4 [ 04 | 04 | 04 

In the ivater hath at 37 5° C for thirty minutes and at room temrerature for thirty nun 
utes Bead results 


Table VI 

“Set-Up” foe Cerebrospinal Fluid by the Routine Method 


NO OF TUBE 

1 

O 

3 

4 

5 

6 

0 2 c c cerebrospinal fluid, di 
luted 

Physiologic salt solution, cc 
Diluted antigen, c c 

Complement serum diluted 1 10, 

0 

02 

0 

02 

0 

0 

02 

02 

1 3 

02 

02 

02 

1 9 

02 

02 

02 

1 27 

02 

02 

02 

1 81 

02 

02 

02 


in t he warm nater bath five minuteV 

In tne ice ^ _ __ ^ I I 


04 


04 


r-™n,f,,pH'"h;ood corpuscles, ec f 0 4_J__0_4 j 0_4 j 0_4 j 0_4 — 

g^i^^^hV th at 37 5° ~ C ~l^rthIrtr^i°vtes and at room temperature for thirty mm 

utes Bead results 
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THE PRECISION METHOD 

Picpaie the human scrum, the antigen and the hemoljtic system as for 
the Routine Method Prepare three difterent dilutions of complement serum, 
for serum dilute the complement serum 1 10, 1 20, 1 -10 and use 0 4 c l as the 
test dose For cerebrospinal fluid dilute the complement serum 1 o, 1 10, 
1 20 and use 0 2 c c as the test dose 

THE PRECISION METHOD FOR SERU3I 

Put siA suitable test tubes into a suitable test tube rack and designate 
them as Tubes Nos 12 3 1', 2' and 3 Into each tube, put 0 2 c c of human 
serum diluted 1 4 Add 02 c e of diluted antigen to each of Tubes Nos 1, 2 
and 3 and 0 2 c c of ph\siologie salt solution to each of Tubes Nos 1', 2 and 
3 To each of Tubes Nos 1 and 1' add 04 cc of complement serum diluted 
1 10 to each of Tubes Nos 2 and 2' add 04 cc of complement serum diluted 
1 20 and to each of Tubes Nos 3 and 3 add 04 ec of complement serum 
diluted 1 40 Shake the tubes uell and finish tlie test as by the Routine 
Method The set up” is shoun in Table VII 

CUILBROSPIN VL PLUIU B\ THE PRECISION METHOD 

Heat 1 5 c c of cerebrospinal fluid to 56*^ C foi thirty minutes and set up 
the test as shown in Table Till 

N LOATHE tONTHOL SERUM 

Sa\c the human sciums Mhich gue negative results, heat them to about 
56® C for thirt\ minutes and add an equal \olume of Gljcerol No 1 Pool 
the serums 


t\bli 5 vn 

Set Up for SEJtosr b\ tiif I kfcision Metiiod 


so OP TUBF 

; avtioen tubes | 

CONTROL TtTBES 

1 1 

2 

3 I 

1 

2 ! 


Human serum diluted 1 4 cc 

02 1 

03 ! 

02 i 

02 

02 

0^ 

Physiologic salt solution c c i 




OS 

02 

02 

Diluted intigen t c ! 

02 1 

02 

0^ 




Complement serum diluted 1 10 c c 

04 



04 



Complement Bcrum diluted 1 20 cc 


04 i 



04 


Complement serum diluted 1 40 cc 



0 4 



04 


Finish the test as bj the routine method 


Table \ III 


fob CeREBBOSPJN \L FlI-XB BV TUE I KEClfalOV Methob 


SO or tube 



■■■■ 


miEHi 

1 

2 ; 

3 

Cerebrospinal fluid c c 

inmil 

02 1 

02 

02 

02 I 

02 

Gljcerol 50 per cent, cc 


02 

02 

02 

mm 

OJl 

Physiologic salt solution c c 






02 

Diluted antigen, c c 


02 

02 




Complement serum diluted 15, e c. i 







Complement serum diluted 1 10 c e 

^BI^B 

02 



0 2 


Complement scrum diluted 1 20 c c ! 




i : 




t iniah the test ns bj the routine method 
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positive CONTROL SERUM 

Sa\e the human seiums vs^hieh give very stiongly positive lesiilts, heat 
them to about 56° C for thirty minutes and add an equal volume of Gljcerol 
No 1 to each Leave them in the refiigerator for at least a month and test 
them again, reheating the portion to he tested Some serums become anti- 
complementary to such an extent that they are unfit , these must be discarded 
Pool the suitable serums, place the pooled serum in ice cold water or at lower 
temperature foi a week and titrate it When using it as contiol serum, I 
dilute it with Glycerol Solution No 3 so that the test dose (0 2 c c ) contains 
about three fixing units I always reheat that portion of negative and of posi- 
tive contiol serum to he used in connection with the Wasseimann test 
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A COMPARISON OF FOUR BLOOD SUGAR JIETHODS 


By LirlR FfoRRis® vnd W E Giiin,t Seattle W\sh 


I N A COMPARATIVEL\ shoit pciiod o£ time qnantitatne estimation o£ 
sugar in the blood has nttaiued a position of definite mipoitauce m the field 
of clinical diagnosis and medical research The talue of these estimations 
lies not onlj in the diffeicntial diagnosis of ghcosuria but the determinations 
also serve as a guide in scientific treatment 

As it IS not alviaja possible or practical to make a \enipuntture the pres 
ent im estigatioii uas undertaken to test the relative icliabilitj in the routine 
laboratorj of tii o nncroiuothods using oulj 0 1 c c of blood for the determi 
nation of blood sugar, as compared nitb tlie methods at present used in tlie 
Virginia Mason Clinical Laboratorj le, the Mi ers Ballet ‘ modification of 
the Leivis Benedict method and the Fohn Wu method Modifications of the 
latter method, tthich gite slightlj loner lesults, hate been leported bj both 
Benedict’ and Folin* in recent tears honetcr the abote methods hate been 
found to gite consistent results coirespondi«„ ttith clmical findings 

For the blood sugar detcimmation m cases while tno ec or mote of 
blood could not be readilj obtained bj tenipimttnic (as m infants small ohil 
dren, individuals with small or mtisiblc teins and in patients nliere frequent 
determinations mat bo iieetssaij as in diabitic coma) a simple mierometbod 
nsmg onlj 01 oc of blood wbicb can ensih be obtained fiom ear oi finger 
puncture would be a distinct adt outage fbe two methods tried were a 
micro modification of the Polm Wu method aftei Gibson’ and Polm s new 
mierometbod “ 

The procedure used m each of tlie foui inetbods followed verj closclt the 
method desciibed bj the respectite author 

ES.PEKIME1STAL 

The comparison was made on 10 iioimal inditiduals and 24 patients with 
ghcosuria The macro estimations weie made on blood fiom t enipuueture 
and the micio estimations weie made on blood from ear puncture both speci 
mens being taken sunultancouslt bj different technicians Folin s new 0 1 c c 
pipettes, as sold bj Eimer and Amend N 1 ttcie used for both micrometbods 
Standardized 5 e c or 1 e c serologic pipettes were used in the macrometliods 
The solutions for all the methods weic made up according to directions laid 
down bj the autUois in their original publications 

Pasting blood sugais tvcic rim by all foui methods on 10 individuals who 
were normal as fai as their blood sugar was concerned Estimations were 
made using the new Polm niicromcthod both upon blood from ear puncture 
and upon a 0 1 c c portion of the v enons blood used for the Mt ers Ballet and 

nlvislon ot Blochembtri tmiterslll of Waaliington SGattle 
irglnla Mason Hospital Seattle 
ReceUed for publication Julj 1 19 S 
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Folm-'Wu methods The results in these cases checked -veiy closely, with the 
exception of the Gibson nucro-modification of the Fohn-Wu method Folm’s 
new micromethod cheeked with the two macromethods when the deteimina- 
tion was made upon the same sample of venous blood, on blood from eai 
punctuie the values weie shghtly lowei The results aie given m Table I 

Table I 

COMPAKisoN OP Blood Sugar Determinations on Normal Individuals 
(Milbgrams Per 100 c c of Blood) 


CASE MYERS POLIN FOLIN NEAA POUN GIBSOX MICRO 

NO BAILEY WU MICRO VEKOUS NEW MICRO FOLIN WU 


1 

154 

155 

154 

150 

161 

2 

110 

97 

102 

92 

88 

3 

112 

115 

112 

108 

100 

4 

97 

95 

94 

90 

So 

5 

125 

128 

128 

124 

103 

G 

102 

100 

103 

97 

94 

7 

117 

no 

114 

no 

100 

S 

no 

97 

no 

no 

94 

9 

98 

100 

101 

96 

88 

10 

123 

117 

125 

125 

105 


In a sugai toleiance curie perfonned on a patient with exophthalmic 
goiter. Table II, the ilyers-Bailey method gave a slightly higher curve than 
did anj of the other methods The values foi the fasting blood sugar bv the 
first methods gave practicallv the same results 

Table II 


Comparison op Blood Sugar Determinations in Sugar Tolerance Curve 
(Milbgrams Per 100 c c of Blood) 


TIME 

3IYERS 

BAILEY 

rou^ 

vrv 

FOLIN 

NEW MICRO 

GIBSON MICRO 
FOLIN "WU 

Fasting 

83 

91 

85 

75 

U, hour 

250 

230 

244 

210 

1 hour 

250 

249 

243 

210 

2 hours 

210 

188 

200 

175 

3 liours 

153 

126 

120 

no 


Table HE gives the lesults on a senes of 24 patients undei tieatment for 
diabetes and showing gljcosuiia In some cases the blood vas taken after 
fifteen hours fasting , in others, the specimen was taken one hour after lunch 
Blood-sugar estimations weie made bj the foui methods being studied 

In the first five cases single tubes with four c c of filtrate were used for 
Fohn’s new micromethod and the results vere low, in Cases 4 and 5 the 
method was rerun on 2 c e of filtrate and checks were obtained with the other 
methods In subsequent cases of the senes three tubes were set up in each 
case instead of one Into the first tube was pipetted 4 c c of the clear filtrate , 
mto the second tube 2 c c of filtiate and 2 c c of distilled water, and into the 
third tube 1 c c of filtrate and 3 c c of distilled watei The three tubes were 
run at the same tune Accurate readings of over 200 milligrams are practi- 
caUy impossible with the first tube and the same is true of over 400 miUigrams 
with the second tube There is plenty of filtrate foi this procedure, and it not 
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Tauw III 

CoMP^EisoK or Blood Sugar Detebminatio is os Diabetic Gales 


(Milligrams Ptp 100 cc of Blood) 


CASE 

VO 

MYERS 

BAILEY 

rouK 

wu 

GIBSON MICRO 
rOLIN WU 

rOLIN 

NEW MICRO 

REMVRrs 

1 

484 

475 

510 

206 

Fasting 

2 

460 

450 

467 

225 

Fasting 

3 

420 

468 


244 

Fasting 

■i 

374 

374 

426 

2a0 

Fasting 

4a 




367 

Benin with 2 c c filtrate 

5 

367 

380 

378 

248 

Fasting 

5a 




355 

Kerun witli 2 c c filtrate 

6 

300 

312 

350 

278 

One hour after luneli 

7 

300 

307 

200 

300 

Fasting 

8 

187 

18o 

214 

173 

Fasting 

9 

180 

162 

181 

100 

One hour after luncli 

10 

235 

224 

272 

200 

Fasting 

11 

211 

185 

200 

222 

One hour ^ftcr lunch 

12 

300 

280 

250 

28o 

Fasting 

13 

187 

185 

166 

181 

Fisting 

14 

ICG 

170 

162 

166 

Fasting 

15 

154 

155 

161 

150 

Fasting 

16 

284 

296 

270 

278 

Fasting 

17 

120 

115 

112 

125 

Fasting 

18 

COO 

590 


064 

Coma 

19 

600 


_ 

666 

Coma 

20 

194 




170 

Fasting 

21 

88 

85 

_ 

80 

Fasting 

22 

200 

193 


177 

Fasting 

28 

166 

152 


160 

One hour after lunch 

24 

230 

228 

— 

212 

Fasting 


OnJ> one tube containing- 4 aa of Oltr&te was used in the first determinations br the 
new Folin micromethod In all aubs«iuent determinations three tubes 'Rerc set up slmultan 
eousl) 


onlj sa^es a great deal of time but also removes tbe doubt from determina 
tions which are not being checked by some other method and are near the 
limit of aecuraej of the new Fohn method 

The Folin Wn method and the Mvers Bailey modification of the Lewis 
Benedict method checked verj closelj, many of tlie slight variations being 
less than experimental error of the methods Tlie new Folin micromethod 
paralleled the two macromethods giving values averaging a few milligrams 
lower than the other two methods Howevei the differences were not suflS 
cientl} great to be significant in clinical inteipietation In Cases 18 and 19 
difficulty was experienced in securing sufficient blood bj venipuncture for the 
macromethods, so that the highei values of the micromethod are probably the 
more accurate The Gibson micro-modification ot the Fohn Wu method showed 
greater and less consistent variations and consequently w as discarded 

SUMMARY 

1 Folm’s new miciomethod for blood sugar deteimmation gave results 
in excellent agreement with the older macromethods on both normal and dia 
betic blood 

2 Folin's new miciomethod checked verj closely with the Folm'Wu 
method and Myers Bailey modification of the Lewis Benedict method when 
the determination was made on the same sample of venous blood On blood 
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from eai punctilio tlie values ueie a few milligrams louei tliau on Aenous 
blood drawn at tbe same time 

3 Setting up tliiee tubes uitli A'ariing amounts of filtiate in place of one 
in Folm’s neu miciometliod uas found not only to saA^e a gieat deal of time 
in the clinical laboiatoiy, but gives assuiance to the deteiminations, lemoving 
the doubt fiom those deteiminations shoAimg values neai the limit of accuracy 
of the method 

4 The Gibson micio-modification of the Polin-Wu method gave results 
Avhieh weie considered to liaA^e too great and too inconsistent a variation from 
the average of the other three methods 
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A NEW TYPE OP TISSUE CRUSHER' 


By Allen C Nickel, M D , Rochester, Minn 


T he usual method of cultuimg suigicaily removed tissue, or tissue re- 
moved in a sterile manner, bj' grinding in mortars, is tedious and ofters 
sources foi contamination I have employed this method foi years, using 
sand as the abrasive This is fairly reliable as long as the material to be 
ground is lelatiAely soft and easily disintegrated, such as liver tissue, hut 
when dense fibrous tissue, such as a uteiine fibroid tumor, is to be ground, it 
IS almost impossible to macerate it in a mortar without its becoming contami- 
nated 


EosenoA\,t m 1914, reported on the use of two methods, or appliances, 
Aihich effectiA'ely eliminated the usual sources of contamination One of these 
methods consisted of grinding the tissue in a sterile air chambei Avhich con- 
tained a small meat chopper and a mortar The tissue uas ground either in 
the mortar alone or, if it Avas particularly tough oi large in size, it was first 
passed through the meat chopper and then ground in the mortar The hand 
was placed in a sterilized glove, the outer surface of which formed part of the 
linmg of the sterile chamber HoAvever, this method was rather cumbersome 
and bulky Aihen numerous cultures Aveie lequired At the same time, RosenoAv 
reported on an all-metal deAice by Avhich the tissue that aars to be emulsified 
AAas forced bA means of a threaded holloAV plunger through numerous small 
holes of a disk This method, although it eliminates sources of contamination. 


Aletliods 
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also has its piaeticnl drai^bacKs, the small holes arc haul to clean and there 
IS a tciidencj for the tissue to be foiccd baekunrd along the screiv threads 
Several jears ago, Rosenow used another method foi handling extracted 
teeth He caused to be consti acted a small hollow metal cylinder and a metal 
plunger vlucli fitted it He placed the extiacted tooth in the cjhnder, and 
by pounding on the plunger the tooth uas ciushcd Prom the debris, the pulp 
or apex could be picked out for culture 

Using this instrument, I attempted to ciush tissue but was unable to 
accomplish anj thing because of the icsihcucj of the tissue I then thought 
of using a gnndei resembling a pestle -working in a luoitar but emplo-ving an 
eccentric axis The method was similar to that used m giinding eje glasses 
Howe-\er, the tissue would work to the side awaj from the grinding area 



Then the idea occurred to me that if the outlets for the ciuslitd tissue wcio 
made on the periphery of the plungci instead of in the cylinder head, there 
"would be only one avenue of escape foi the tissue This, with several modifi 
cations to overcome technical difficulties that arose led to the development of 
the present instrument (Pig 1) An instrument of the size described in this 
article has been very satisfactory for the majority of the tissues from which 
cultures have been made 

The instrument consists essentially of two paits the fiist pait is a hollow 
cylinder the second part is a combined plunger and shell which fit rcspec 
tively into the eylindei and o\er tlie outside of it The cylinder is made of a 
bar of monel metal one inch iii dianictei and tw o and a fourtli inches long m 
which IS drilled a hole three eighths of an inch in diametei and one and three 
fourths inches deep This lea\es the base tliick enough for a thiee sixteenth 
inch hole to be drilled ciosswise through it A steel rod is pushed through 
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this hole foi level age The plimgei consists of a solid, steel, nickel-plated 
cylinder thiee and a fouith inches long and thi ee-eighths of an inch in diame- 
ter, it fits snugly, yet slides easily into the hollow cylmdei The steel shell 
that has been mentioned is two and an eighth inches long, 1%2 inches 
wide ovei all and appi oximately one-thiitv-seeond of an inch thick, 
it sciens onto a collai thiee-eighths of an inch thick, which is fixed on 
the plungei so as to leave two and thi ee-eighths inches of the plunger below 
the lowei surface of the collai On the plungei are foui giooves which run 
lengthwise and which aie equidistant fiom each other, each gioove is one- 
eighth of an inch wide, about one-twenty-fifth of an inch deep, two and a 
fouith inches long, and begins one-eighth of an inch from the lower end of the 
plunger On this lov ei oiie-eighth of an inch of the plunger ai e twelve small 
Hitches made vith a thiee-cOineied file, thej aie about oiie-thntj -second of 
an inch vide and one-thiity-seeoiid of an inch deep As seen in eioss-section, 
on the lovei face of the plungei, they aie appi oximately equidistant fiom each 
othei, hut they aie so placed that each thiee nitches conveige and lead into 
each of the foui long vertical giooves just deseiibed At the opposite end of 
the plungei is a crosswise hole an eighth of an inch in diameter similar to the 
hole in the base of the cylinder , through this hole a lod is inserted for leverage 

After the mstiument has been steiilized in the autoclave, it is used as 
follows A piece of tissue to he cultuied is inseited in the cylinder, with ster- 
ile forceps 01 scissors, and is pushed toward the bottom, an pockets are 
avoided if possible The plunger is then inserted as far as it can be shoved 
easilj The steiile towel in which the mstiument was wrapped is wiapped 
especially aiound the lowei edge of the shell and the entiie instrument is then 
placed in a vise Pressure is made on the top of the plunger and base of the 
cylmder, and as the vise is sciewed shut the tissue is forced thiough the 
twehe fine giooves, up along the foui paiallel larger grooves and into the 
base of the shell The -vise is then loosened, the two metal lods are inserted 
into the holes in the cylinder and plungei and then lotated, if necessary, to 
loosen the plungei fiom the cylindei The sterile towel is then lemoved, the 
plunger, with its shell, is lemoved fiom the cylinder aftei the lower edge of 
the shell has been flamed, and the maeeiated tissue is found along the grooves 
and in the bottom of the cup formed bv the shell and the collai on the plunger 
With a sterile pipette and salt solution, the maeeiated tissue is washed from 
the plungei and diluted in the cup and from theie it is pipetted into the 
desired cultuie mediums It is advisable to tilt the vise backward slightly 
from the usual horizontal plane so that the tissue juices will gravitate to the 
base of the shell 

The plunger, from the lowei end to the lower surface of the collar, is made 
five-eighths of an inch longer than the hole in the cybuder, so that there is 
space 'provided foi the macerated tissue vhen the plunger is diiven home 
The shell is made laige enough to provide a cleaiance of about three-sixty- 
fouiths of an inch between it and the cylmdei When the plungei is driven 
home the lowei edge of the shell is one and one-eighth inches from the base of 
the cvbnder This pi oi ides ample space to take hold of the cjlmdei without 
contaminating the lowei edge of the shell It is desirable to mark on the 
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cylinder the position of the lower edge of the shell \\hen the plunger is in the 
cylinder as far as possible so that undue pressure shall not be made after the 
plunger as at the bottom of the shaft Otherwise, it is bkely to be bent If 
a %erv sinem piece of tissue seems to resist crushmg it sometimes can be 
ciushed b} closing the vise in jerks and waiting a moment between each par 
tial turn of the Mse handle Origmallv, it was thought ad\'isable to hollow 
the upper end of the plunger and insert a ball bearing to provide rotation of 
the plunger while closing the \isc, but so far this has not been needed The 
twehe small nitches in the plunger can be filed to suit the tissue to he cul 
tured Howe^e^, I have found that nitches which arc very small give very 
fine maceration but require tremendous power to close the Mse Under these 
conditions the plunger often is bent, this makes much more work and some 
times the tissue is contaminated m attempts to remove the bent plunger For 
this reason, also the plunger is made of steel, since it is harder than monel 
metal The nickel plating is used to pre\ent rusting 

Crushing the tissue e\ identlj does not kill the organisms since resected ulcers 
and diseased gall bladders cultured m this mannei maj >ield just as good a 
culture of pathogenic organisms as that obtained with the mortar and pestle 
Moreover, in cultures from tissue macerated witii the mortar and pestle the 
incidence of organisms indicating contamination was higher than that when 
the tissue crusher just described was used I hope that further m\estigation 
with known cultures will confirm the fact that the tissue crusher lessens the 
chances for contamination 


A SBIPLE AND ACCURATE HEMATOCRIT* 


By l\r JI WiNTRODE, M D , New Orleavs, La 


*^1 *HE determination of cell volume the volume of packed red cells in a gnen 
sample of blood, is a most valuable procedure in the diagnosis and differ 
entiation of the anemias From the red cell count hemoglobin and cell vol 
ume, the volume index and the saturation index can be determined^ ‘ and the 
volume of the aierage red corpuscle, as well as its hemoglobin content, calcu 
lated * The determination of cell volume has not been generally adopted as 
a laboratory diagnostic procedure principally because of lack of appreciation 
of the information to be derived and secondly, because a simple and yet ac 
curate hematociit has not been aiailable A hematocrit which meets these 
requirements is here described 

The instrument (Fig 1, A) is a narrow glass tube 11 cm in length of 
even bore (3 mm inside bore), and with a flat bottom A centimeter milli 
meter scale, commencing at the level of the inside bottom of the hematocrit, 
is etched on the glass t 
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A NEW EAPID PARAFFIN METHOD FOR TISSUE SECTIONS’ 


By Ida M Vilkomerson, New York, N Y 


T N VIEW of the fact that an early report on tissues often is of importance, a 
A rapid yet efScient method for running through sections is desirable At 
best, present paraflSn methods consume three days Therefore to hasten such 
work, a series of experiments wei e made during which the following pi ocedure 
was found to he very satisfactory, tissues being ready for diagnosis within 
four hours aftei the fiesh specimen had been received 

The tissue segments should not be more than 2 mm in thickness It is 
advisable to use throughout a wide-mouthed bottle to facihtate transfer of 
tissue The specimen is first placed in the following solution 


Absolute methjl alcohol 
Acetone (CP) 

Iodine crj stale 
Anhjdrous copper sulphate 


60 c c 
100 c c 

1 to 2 crystals 
inch layer 



The combination of absolute methyl alcohol and acetone is ideal, as it fixes 
and dehydrates at the same time, whereas in all other methods this process 
consists of two separate steps requiring from several hours to two days Addi- 
tion of a few iodine cij'^stals increases the penetrating power of the solution 
The half -inch layei of anhydious copper sulphate at the bottom of the bottle 
removes any remaining traces of watei The copper sulphate is covered with 
several ply of gauze, upon which the tissue is placed foi one and one-half 
hours It IS then transferred to chloiofoim for thiity minutes, then to a mix- 
ture of equal parts of chloroform and paraffin for fifteen minutes 

The tissue is next placed in clean melted paraffin (55° C ) for fifteen min- 

^om the Bendlner and Schleslnger Kesearch Laboratorj York 
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utes, eierj trace of cMoroform being removed, and tlien transferred to a 
bottle eontnming filteied paraffin to wbicli is attached a vacuum apparatus 
(see Pig 1) The tissue remains in vacuo in the paraffin for fifteen minutes 
For this purpose m electric water bath (56'° C ) may be used This can read 
i)j bo brought near a sink with a vacmim pump attachment and connected to 
a Wolf bottle to pi event back flow of water oi it mnj be used with vacuum 
piped system In using the paraffin with vacuum, there are several advantages 
over otJiei paraffin metliods usually requiring several hours in the oven (1) 
Bv the vacuum method there is very mueli better infiltration with paraffin, 
(2) there is considerabh kss exposure to heat thus prev entmg shrinkage of 
tissue (3) the vacuum also helps to draw out the last traces of chloroform and 
therefore lusuies perfect imbedding, (4) much time is saved It is important 
that the temperature of the water batli should not exceed 1° C above the 
melting point of the paraffin used 

After tins treatment the lufiltiated tissue is handled m the usual fashion 
but onlv ten minutes drviiig in an oven at 37 5° C is necessary, i£ excess water 
vs ■wnped off the edge of the slide It vv as found unneeessan to use albumin 
to cause the sections to adhere to the slides if the latter were cleansed vvith 
acid alcohol to remove grease 


SUWMAKl 

Eunmng through of tissue sections 


soauTios 1 


Absolute nieth>I 'ilcoliol 

Acetone (CP) — 

Iodine «>*8tals — 

Anbydrous copper sulpliatfi 

- — Go c c 

- 300 cc 

1 to 2 crystals j 

— - H inch lajer J 

1. IH hours 

Chloroform 

60£.OT10N 2 

% hour 

Chloroform paraffin - 

SOI/OTION 3 

i/i hour 

Paraffin (plain) 

SOLXmON 4 

hour 

Paraffin, vrith vacanm 

Imbed 

S0LVT19V 5 

^ hour 



2% hours 


By this lapid imthod tissues tan be fixed dehy dialed imbedded, tut, and 
stamed m from thiee and a half to fom houis If attention is given to all 
details, it IS simple and thoioughlv efficient Sections prepared by this pro 
oedure keep well and may he filed for futuie study 


Tniao Avesve at Tei-vh Stcect 



THE VAN DEN BBRGII REACTION^ 


A Comparison or Technics 


By Harri Shaa, 51 D , and Eugene 51 Schloss, 51 D , Philadelphia, Pa 


T N 1918,^ van den Bergh intioduced liis method for detei mining the presence 
A of bile pigment in body fluids No one can deny the importance of this 
reaction in lecent studies of jaundice and the stimulus it gave to leneived 
investigation of many liver conditions A method foi the detection of bile 
pigment far more delicate than any picMously suggested, it has the added 
advantage of being specific for bilirubin This specificity readily establishes 
its superiority oA^er the icteius index, inasmuch as it is not quantitatively 
altered by hemolysis, lipemic opalescence,- oi the piesence of other pigments, 
such as lutein or caiotin The reaction difteis also fiom all other methods of 
estimating the biliiubin content of body flmds, in its Aalue in indicating the 
obstiuctive and nonobsti active types of hiliiubm The theoiv upon Avhich 
this qualitative differentiation is based is desciibed in papeis by 5IcNee® and 
by Bockus and Shay* and need not be enteied into here 

We Avish to present obseiA^ations on some modifications of technic AA'hich, 
though far supeiioi to the oiiginal methods, have, foi some reason, not come 
into general usage We Avoiild call especial attention to the modifications 
suggested by Lepehne® foi the qualitative leaction and by Thannhausei and 
Andersen® for the quantitatiA'e Gieene, Snell and Walteis^ mention the supe- 
iioiitA" of the latter but do not, Ave believe, sufliciently stiess it 

the qualitative reaction 

The oiiguial qualitative technic earned out by mixing equal quantities of 
blood seium and leagent, makes it difficult for the operatoi to judge accu 
rately the early pioduction of coloi, the piodnction of lessei degiees of color, 
and the end-point of the leactiou In Lepehne’s modification, three small 
tubes aie used, in each of A\hich is placed 0 25 c c of blood seium To Tube I 
IS added 0 2 c c of aa ater , to Tube III, 0 2 c c ot diazo leagent The tubes are 
set aside foi at least fifteen minutes to alloAv foi completion of the leaction in 
Tube in At the end of this inteiAal, 02 cc of diazo leagent is added to 
Tube II, and the coloi, time of appearance of the coloi, and time of complete 
reaction are noted. Tubes I and III seiving as controls foi the negative and 
completed leactions respectively 

We have graded our reactions according to the time limits suggested bj 
5IcNee® but haAm also adopted the biphasic classification of Peigl and Queiner* 
These include 

1 Prompt Duect Eeactwn Bluish Aiolet color beginning immediate^ 
upon mixing seiuiii and reagent and becoming maximal in thirty seconds 

•Fiom the GT^trolntestinal Clinic of the Jewjsli Hospital 
Rocel\crl foi publication Ausoist 28 1929 
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2 Delayed Di) ect Reaction Reddish eoJoratioii, beginiuiig’ onij after one 
to fifteen minutes giaduallj deepening to more violet 

3 Biphasic Diicct Dcaction Reddish color appearing at once and either 
slonly or rapidh deepening to violet 

4 Negative Bcactwn No coloi appearing within fifteen minutes 

Utilizmg this technic, v\e cannot agree with Andrew es® or with HalP° 

that the maximum coloi is not often readied in thirtv seconds in direct imme 
diate sera Wliile it is impossible to piesent graphic data for tlie qualitative 
reaction, v^e are convanced that the modified technic enables one to classify 
far more accuratelv the reactions obtained It is particulailj useful in cases 
of mild jaundice v\herc the intcnsitj of the coloi leaction produced is not 
very pronounced even vOien complete Not infrequently definite direct imme 
diate 01 delayed reactions can be detected wheie the use of the single tube 
technic would place them m the indiiect or negative group The superiontv 
of this method lies in the fact that it establishes controls tor the two variables 
in the reaction, nameh, tlie color pioduction and its pioduction time 

THE QUANTITATIVE RILVCTION 

The original quantitative technic is so fiequeutly described in the litera 
ture that it is unnecessary to do so here Van den Bergh from the start real 
ized that this was not an accurate method and has alwavs called it an “estima 

Table I 

A CoupAiusoN or Blood Bilirubin Beadinos b\ tub Stand\rd van den Bemh Technic 
and BT the THANNnAUSEB AND ANDERSEN MODIFICATION 


Serum 


CASE 

NO 

DIAGNOSIS 

VaNDNN BEROH 
OBIOINAL 
TECHNIC 

TH VNNHAUSER 
AND ANDERSEN 
HODiriCATION 

CONriRUATION 

or 

DIAGNOSIS 

1 

Carcinoma of tail of paucrens 

02 

07 

Operation 

2 

Carcinoma of tail of pancreas 

03 

03 

Operation 

3 

Cirrhosis of liver 

03 

05 


4 

Carcinoma of stomach 

03 

10 

Operation 

5 

Chronic cholecystitis 

03 

13 

Operation 

G 

Catarrhal yaundicc 

03 

1 5 


7 

Carcinoma of cecum 

04 

05 

Operation 

8 

Cholelithiasis 

05 

06 

Operation 

9 

Cholelithiasis 

05 

0 7 

Operation 

10 

Cholelithiasis 

05 

1 7 

Postmorttm 

11 

Cholelithiasis 

05 

23 

Operation 

12 

Carcinoma of head of pancreas 

OG 

3 4 

Operation 

13 

Catarrhal jaundice 

07 

32 


14 

Catarrhal jaundice 

07 

5 0 


15 

Carcinoma of head of pancreas 

1 7 

4 1 

Operation 

IG 

Hemolytic jaundice 

20 

4 G 

Operation 

17 

Carcinoma of head of pancreas 

2 '' 

14 2 

Operation 

18 

Catarrhal jaundice 

3 '' 

125 


19 

Cholelithiasis 

50 

15 0 

Operation 

20 

Carcinoma of head of pancreas 

5 2 

17 5 

Operation 

21 

Carcinoma of stomach and liver 

64 

19 3 

X ray 

-2 

Catarrhal jaundice 

77 

9 3 


23 

Carcinoma of head of pancreas 

92 

30 3 

Operation 

24 

Catarrhal jaundice 

10 8 

32 0 


25 

Catarrhal jaundice 

12 8 

35 2 


26 

Carcinoma of head of pancreas 

14 6 

20 7 

Operation 

27 

Carcinomatosis 

16 6 

25 4 

Operation 

28 

Cholcbthiasis 

19 5 

58 0 

Operation 


All readings In ton den Bergh units 
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tion ” The discrepancy m the reaction is due to the fact that some bihruhin 
IS lost in the albuminous piecipitate produced in the test While it is true 
that the greatest loss occuis ivith sera giving a strong prompt direct reaction 
(see Table I), ive cannot agiee with hlcNee and Keefei'^ that this loss may be 
disiegaided foi sera giving a delayed direct leaction An appreciable differ- 
ence (133 pel cent) by the old and modified technics, has even been noted in 
the blood from a ease of tiue bemolytie jaundice (Table I, Case 16) 

The modification of Thannhauser and Andeisen is supeiior in that all of 
the azo-biliiubin can be retained for estimation in the supernatant liquid 
This IS accomplished by first mixing the test seium and diazo reagent, allo'w- 
ing couphng to become completed, and then precipitating the albumin with 
alcohol and saturated ammonium sulphate One can leadily see the diffeience 
between the old and new technics by noting the color of the precipitate aftei 
centrifuging In the formei especially, if the seium is heavily jaundiced, the 
piecipitate is always definitely yellow, while by the latter method, the piecipi- 
tate IS white The explanation foi this difference in reaction may he in the 
fai gieatei solubility of azo-bilirubm in alcohol as compared to that of puie 
bilirubin 

The details of the modified technic are as follows To 1 c c of serum add 
05 cc of diazo reagent After allowing coupling to take place (we prefer 
fifteen minutes), add 2 5 c c of 95 pei cent alcohol and 1 c c of a saturated 
solution of ammonium sulphate These are mixed and centiifuged The mix- 
ture separates into three layers, a lower clear v ateiy one, a middle white layer 
of precipitate, and an upper, cleai, reddish violet layei containing the azo- 
bilirubin The upper layei is removed and compared color imetiically with a 
standard In our comparative studies we used van den Bergh and MuIIer^s 
cobalt sulphate standai d This is made up by dissolving 2 161 gm of anhy- 
drous cobaltous sulphate in 100 e c of distilled watei This solution gives a 
color corresponding to one unit of biliiubin and is peimanent if kept in the 
dark Table I shows a compaiison of the old and new methods in a series of 
28 determinations in a yariety of diseases 

Table II 

Sawf as Table I Except That Eeadixgs Are Taken on the Blood Plasma Instead of on 

THE Sebum 

Plasma 


CASE 

NO 

DIAGNOSIS 

VAN DEN BERGH 
ORIGINAL 

tfchnic 

THANNHAUSER 
AND ANDERSEN 

MODIFICATION 

CONFIRMATION 

OP 

DIAGNOSIS 

1 

Cholelithiasis 

03 

05 

Operation 

o 

Cholelithiasis 

0 5 

2 1 

Postmortem 

3 

Carcinoma of head of pancreas 

16 

3 7 

Operation 

4 

Carcinoma of head of pancreas 

25 

88 

Operation 

5 

Catarrhal jaundice 

35 

9 5 


C 

Carcinoma of head of pancreas 

39 

10 0 

Operation 

7 

Catarrhal jaundice 

4 5 

24 7 


8 

Carcinoma of stomach and liver 

51 

15 1 

X ray 

9 

Carcinoma of head of pancreas 

93 

30 5 

Operation 

10 

Catarrhal jaundice 

8 5 

iSii 6 


11 

Carcinoma of head of pancreas 

10 5 

25 3 

Operation 

12 

Carcinomatosis 

15 8 

18 0 

Operation 
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Table II shows a similar difference m readings obtained by using the 
plasma instead of the serum 

"We cannot agiee uith McNcc and Keefer^' that the plasma may be uti 
lized eqiinll} ns uell as the seiuin In our comparatnc series as shown in 
Table III ue obtained consistently loner readings nith the plasma as com 
pared with the seium nhcn examined simultaneously It uill be noted in 
this group tint in one instance (Table III Case 8) the plasma reading was 

Table III 


A CoiiPARisoN or THE Blood Serum and Plasma Re-xoinqs as Obtained by Both ilExuoDS 

jSOTE THF PrVCTlCALL^ CONSISTENT lIlQUER SERUM READINGS OBTAINED BY 

THE Modified Technic*' 


CASE 

NO 

DIAGNOSIS 

VAN DEN BERGII ORIGIN VL 

TECHNIC 

thanniiauser and 

ANDERSEN MODIFICATION 

NERUM 

plasma 

SERUM 

PLASMA 

1 

Cholelithiasis 

05 

0 5 



2 

Cholelitliiaaia 

Oo 

0 5 



3 

Carcinoma of he id of pancreas 

1 7 

1 G 



4 

Carcinoma of head of piinerc is 

25 

25 



o 

Catarrhal jaundice 

3 5 

3S 



G 

Circinoma of Jiead of pancreas 

5 2 

39 

17 5 

10 0 

7 

Carcinoma of stomach and liver 


01 

19 3 

151 

8 

Caremoma of head of pancreas 

92 


30 3 

30 5 

9 

Catarrhal jaundice 

128 

85 

3^2 

33 5 

10 

Carcinoma of head of pancreas 

14 6 


26 7 

25 3 

11 

Carcinomatosis 

1C 6 

15 8 

2j4 

18 0 




slightlj higher tlnii tlie seium In tins case the plasma diazo mixture ^vas 
allowed to stand o\ciuiglit before piecipitating with alcohol We are in 
dined to believe that the tune permitted for coupling to occur may ha\e some 
effect on the final leading Investigations legaidmg this are now going on in 
this clinic and will be lepoited if found of anv importance 
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SPERMATOZOA COUNT In the Diagnosis, Prognosis, and Treatment of Sterility, Ma 
comher, D, and Sanders, M B New England, J M 200 981, 1929 

A blood counting chamber and a -nbite blood cell pipette are necessary The diluent 
IS a solution of file per cent sodium bicarbonate to iihich one per cent formalin has been 
added The bicarbonate dissolies small amounts of mucus and the formalin is added to 
stop the actiiitj of the spcimatozoa This semen is draun up to the 0 5 mark on the 
pipette and then diluted with the bicarbonate formalin solution to the 11 mark The pipette 
is then thoroughlv shaken to obtain a unifoim mixture A drop is placed on the counting 
chamber and the spermatozoa are counted m the same manner as in making a iihite cell 
count After the number of spermatozoa m the millmieter squaie is determined, the fol 
lowing formula is used to compute the numbei of spermatozoa per cubic centimeters, 
Number in millimeter square s 10 (depth) x 20 (dilution) equals the number per cubic 
millimetei x 1,000 equals the number per cubic centimetei The tno chief sources of 
error are in the cases uhere there is an excess of mucus in the semen and in cases nhere 
it IS obscried in the preliminaiy examination under the micioscope that the numbers are 
verj lou The first mai be coirectcd by diluting 1 cc of semen uith 19 cc of the 
bicarbonate formalin solution, shaking thoroughly and counting without further dilution 
•The second may be counted directly in the counting chambei mthout any dilution what 
eier The average normal count is 100,000,000 pci cc (calculated from 294 cases) 

MERCURY Detection of in Skin Discoloiation of Skin Due to Mercury, Hollander, 
L, and Baer, H L Arch Dei mat £, Syph 20 27, 1929 

Two samples of the skin were placed on sop irate watch glasses, and 15 per cent nitric 
acid was added to each These watch glasses were then placed on water baths and heated 
at the boiling temperature of water for two houis At the end of this time only a few 
yellow pieces of solid material remained in the clear solutions 

Chlorine was passed into the solutions, for fifteen minutes To expel excess chloruie, 
air was passed through the chlonnated solutions until the odoi of chlorine was no longer 
detectable The solutions were concentrated to 1 oi 2 cc and were electrolyzed 

In the electrolysis, platinum wires were cmploied as anodes and copper wires had a 
gauge of 30, and the ends which were to be immersed were ground to fine points and then 
smoothed with emen cloth The platinum and copper wires weie held m place and isolated 
from each other during electrolisis bv means of a piece of rubber A storage battery 
was used to furnish a current and a post office box furnished the necessiry resistance 
Electrolysis was carried out wath a current of 1 5 milliampeies and 1 5 to 2 lolts 

The solutions of the two samples of skin weie electrolized for thirty minute periods 
at the same amperage and voltage During the electrolyses, the platinum anodes were 
immersed to a depth of appioximately 0 5 cm , but the copper cathodes were so arranged 
that only the points were in the solutions The electrodes were placed as close as possible 
in the solutions without having actual contact At the end of thirty minutes the current 
was shut off, the copper cathodes were removed, washed with water and dried wath clean 
pieces of sdk To the naked eye the points of copper showed a characteristic blackemng 
These points were next examined under the microscope 

In the microscopic examination, the cathode points, which rested on glass slides coated 
with asphaltum, were examined under a magnification of 100 diameters Illumination was 
Ibtamed bi the use of a Siherman illuminator 
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The S'jmpJoq tx iiiiijit’fl sliouod ilmrittcristjc tloj)osits of il>t.r„rM mcrcurv gathered ns 
small globules on fhe tips of the copper «jre» These uere in mnr\cd contrast to the 
copper color of uiris ulucli Ins been polished but not subjected to clectroljsis, and niros 
^^l}ltlJ had been used as catliodes j« tliirtj ininuto clectrohsis of 1 to 2 c c of water 
icuUfied with one drop of IG per cent mine acid, which were c\nriincd simultaneously on 
t!ic nsphnltum coated glass slides 

As n furtlicr proof that deposits of mcrcur\ htul been obtained, these wares were 
heated nt a distance of 2 to 3 cc from the point wliicli had the globules of nicn.ur\, 
bv means of a micro bunsen burner The period of heating varied from 0 5 to 1 minute 
The wires were cooled and when reexamined it was found that the bright metallic globules 
had disappeared This coincided with the disappearance of racrcurj from copper wires 
which had been used in the electrolysis of weak mercuric nitrate solutions (ng(IsO )5 3TO) 
nnd Invc been subjected to n similar treatment 

SPIROCHETES Staining of In Nervous Tissue Kaiuler E 7t<«ehr f d gts Nturol u 
Pavcluat 117 171 3028 

The section is immersed for fhirti minutes m a solution of nmmonium bromide and 
formaldehjde It is then washed and put in pandiiic for fifteen minutes washed again 
and immersed for ten minutes in a 0 G per cent uranin solution After being washed again 
the sections are immersed for one hour in a 1 5 per cent svbcr nitrate solution at from 
37 to 40 C, quickly heated m the siUor solution o\cr tlio flamt washed in distilled water 
dipped and moved about for from two to four seconds in a solution of silver nitrate soda 
and ammonia TJien without being wnshed tho\ nre placed for from three to fisc seconds 
in n 5 per cent fomialdohjdc solution \r soon as thti Inie taken on a aellon or jelloinsh 
brown color thej arc placed m distilled wattr which is changed sertral times and con 
secutivelj in nlcohol hccthwood ercosotc phenol xiJeno and Cinnda balsam The spirochetes 
arc stained black whereas the nenoiis tisstii remains unstained 

INDOL Simple Test for Kovacs N A 7(schr f Immunol u Lxpor Thcrap 55 331, 
1028 

P diuietliylamidobenxaldeJiide (Merck) > gm is dissohed in pure amyl alcohol 7o ct 
and concentrated liadrochlondo acid 25 cc from 25 to 30 drops of this solution are added to 
broth cultures of bietern \ft<.r a gentle sinking n violet red color appears if mdol is 
present in the broth 

BLOOD SUGAR The Preseevatton of Blood for Estimations of Lax H and Szirmat I 
crunchen mod M chii chr 76 58 1029 

The gljcoljsis and bacterial dcatructjoii of the siigir in diabetic nnd normal blood arc 
pteaented bj the addition of 1 per cent sodium fluoride and 0 I per cent mercuric chloride 
M ith the addition of these reagents the sugar coitteiiC of the blood remained unchanged even 
after thirty dajs storage in the incubator 

UNDUI/ANT FEVER Isolation of Brucella Organism from the Stools Amoss H L 
and Poston, M A T A M A 99 170 1029 

About 1 gm of fresh fens was mixed m 50 c t of sterile isotonic silt solution and 
shnkcii for i feu minutes to insure thorough suspension The suspension wis filtered 
through four layers of ?»o 1 liospital gauze to remove gross particles and centrifugated nt 
half speed for three jniiiules to throw down other particles nnd lirger bictctLa To the 
Bupernatawt auspenalou a suflitunt amount of immune serum w is added to inakc the total 
dilution I 100 and after siiaking the mixture was placed m n 37 C w der bath for two 
hours The suspension was centrifugated at half speed for file inimites and the super 
natant fluid discarded Tlic jirccipitate was resuspended in isotonic sdt solution stwrid 
and centnfugTted at the s ime speed again The superinlant fluid was again dificirdcd md 
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the procedure repeated twice Timllv the precipitate was spiead with a bent glass rod on 
eosm methylene blue plates, some of which were incubated at 37° C aerobicalh and others 
in an anaerobic jar containing 10 per cent carbon dio'^ide 

Large clear colonies appeared after nincti six honis These wcie fished and the 
organism identified in the usual manner 

In twenty experiments the patient’s oivn serum kiionn to agglutinate Brucella inehtensis 
strain 428 of the Higienic Laboratory was used to concentrate the fecal oiganisms In 
sixteen experiments, the polyvalent antimelitensis serum produced bj Mulfoid was emploied 
in a dilution of 1 100 and of 1 300 with equal success 

It IS suggested that, in cases from which the organism has not been lecoiered from 
the urine or the blood but in wluch the patient’s serum agglutinates members of the 
Brucella group, either the patient’s serum or the coi responding pohialcnt or monovalent 
serum be used On account of the dilution emplojed, the small amount of preservatne may 
be disregarded 

HOOKWORM Suitability of Various Bacteria as Bood for Hookworm Larvae, McCoy, 

O E Am J Hyg 10 140, 1929 

The following method was used for the isolation of the oia 

Thoroughly mix up about 2') to 50 gm of ficshlv passed feces in about 500 cc of 
water An electric mechanical stirrer proved very useful for this purpose The mixture 
was then washed through a series of copper wire sieves ranging up to a mesh of 100 wires 
to the mch The coarse material in the feces was caught in the sieves but the eggs passed 
through with the filtrate The filtrate was then allowed to stand in a large sedimentmg 
cone for about one hour while the eggs and other heavy particles settled to the bottom 
The supernatant fluid was then poured off and the sediment transferred to a 50 c c centrifuge 
tube This sediment was repeatedly washed by centrifuging at a speed of 1,000 revolu 
tions per minute When the supernatant fluid from the washings became practically clear, 
saturated salt solution was added to the sediment and the material again centrifuged at the 
same speed This time the eggs came to the surface and could be collected by removing 
the surface film with the open end of a piece of large glass tubing 

ASOARIS On the Use of a Method for the Isolation of Ascans Eggs from the Soil, 

Spindler, LA Am J Hyg 10 157, 1929 

A pint or more of soil is collected from a suspected spot by sweeping or lightly 
scraping the surface of the ground over a large area In the laboratory the sample is 
thoroughly crushed and mixed and a representative 5 to 10 gm portion placed in a 50 cc 
centrifuge tube and treated for an hour with 10 cc of 30 per cent antiformin solution 
It IS quite imperative, in this process, that the mixture be given frequent thorough stirrings 
to allow the antiformin to act on every particle of soil If this is not done many eggs will 
remain adhering to the soil particles and will not be recovered in flotation When sufficient 
tune has elapsed for the eggs to become freed from the soil the tubes are filled with sodium 
dichromate (specific gravity 1 35), thoroughlv shaken and then centrifuged at 1,000 r p m 
for one or two minutes The eggs are then looped from the surface of the dichromate to 
a microscopic sbde by means of a small vial or the open end of a glass tube Tliey are 
then counted and classified according to the stages of development to which they haic 
attained 

ARTHRITIS Gland Cultures in Infectious, Boston, M A J A M A 93 692, 1929 

By preMOus arrangement the iiecessari mediums and instruments aie ready for the 
preparation of the cultures of the gland immediately after removal If other work pre 
vents immediate culture, the glands are moistened with steiile isotonic salt solution, 
previously warmed to 37° C , and placed in the incubator Tlie glands are rinsed twice 
with warm isotonic salt solution and ground in the sterile tissue press of special design 
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Then lee of beef infusion broth Py 7 4 is added with a pipette while the ground gland 
remains in the press nod suspension accomplished by blowing back and forth 

Two cubic centimeters of sterile human ascitic fluid and 0 2 c c of the gland sus 
pension are added to each of two tubes containing 15 c c of molten beef infusion dextrose 
agar Pjj 7 4, cooled to 40 C Each mixture is transferred to Noguchi tubes 14 200 mm 

and overlaid with 1 cc of sterile petrolatum The tubes arc incubated at 3/ C and 
examined by transmitted bght daily All tubes arc kept for six weeks before being re 
ported as negative To pick colonics from deep tubes the column of agar is transferred to a 
sterile Petri plate in the following manner A stenlc S mm glass tubing wath a 1 mm 
thick wall 18 drawn out in the gas flame to make a capillarv tube at least 25 era long 
tho large end is inserted into a 50 c c rubber pressure bulb and the capillary warmed bv 
passing through a flame The capillars is pushed between tho column of mediums and the 
wall of the tube until the butt is reached Pressure is applied to the bulb while the butt 
end of the tube is held over tho flame As soon as the column is dislodged, more air is 
forced into the butt and the column wall slip easily by gravity into tho Petri plate The 
colonies are picked under a dissecting microscope and transferred to tubes of beef infnsion 
blood broth, which are incubated anaerobically 

Parallel cultures from the gland are prepared adding 0 2 c c of the suspension to 
rabbit blood agar plates, beef infusion dextrose blood broth and ascitic fluid dextrose agar 
slants 

Vaccines of these organisms consist of a forty eight hour beef infusion broth culture 
heated to 60 C for one hour After heating a culture is made from the raceme to make 
certam that it no longer contains viable organisms 

LEUCOCYTES The Polymorphonuclear Count in the Newborn Sanford H N \,m 
J Dis Child 38 547, 1020 

Prom a etudr of 100 infants tho author concluded that short exposures to the ultra 
violet light tend to increase the number of young or single lobed nucleated cells of the 
polymorphonuclears The older or multilobed forms arc decreased There is a rapid return 
to normal 

BLOOD COUNT Eelationship of Jaundice and Weight To Blood Values In The Newborn 
Infant MItcheU J McK, Am J Dis Child 38 518, 1920 

The erythrocyte count and hemoglobin content of the blood of CD infants on tho first 
third, seventh, and tenth daj's of life ore reported 

The percentage by volume of the cells in the blood of 50 newborn infants la also 
reported The cell volume is considerably greater than the average value for adults The 
volume index is also high 

Infants inth jaundice do not show lower average erythrocjde and hemoglobin values than 
those without jaundice 

Practically all infants show a loss of erythrocytes and hemoglobin between birth and 
tho tenth day of life Tho average loss of infants with marked jaundice is only shgbtly 
greater than that of infants with no jaundice 

Relative changes in weight exert an effect on the loss of erythrocytes when the infants 
compared show the same degree of jaundice 

Infants with marked jaundice show a much smaller gam over their weight at hirtli 
on the tenth day of life than infants without jaundice This exerts a leveling factor when 
one compares the loss of erythroertes m the two groups 

Dehydration when of a degree sufficient to be plainly manifest clinically and to cause 
fever, exerts a marked influence on the erythrocyte count 

Changes in percentage by volume m the plasma ma\ be sufficient to prevent a closer 
correlation between the intcTTSit> of jaundice and tho loss in erythroevtes and hemoglobin 
tlmn shown in this senes 
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HEMOGLOBIN Estimation of by Cell Concentration, Eelsen, Jos Arch Path 8 484, 

1929 

1 Shake a few grains of dn, powdered sodium citrate into a dean drv c ipill iri 
glass tube having an inside diameter of 4 mm and a length of 10 cm 

2 Holding the tube in the horizontal position or wath the distal end sbglitly depressed, 
appl) the proximal end to a bleeding wound A rapid, deep, ineised wound of the finger 
made wath a sharp lancet shaped needle will fill at least three such tubes wath little or no 
pressure on the finger 

3 Pill the tube about two thuds full and mi\ the blood with citiate by alternately 
eleiating and depressing one end 

4 Allow the blood to graiitatc to one end, seal that end with a plug of parafiin 
and place a broad rubber band snuglj aiound the length of the tube, thus sealmg both ends 
It IS well to file the cut edges to avoid iniun to the fingers or tearing of the rubber band 

5 Centiifuge at high speed (plugged end down) for a sufficient length of time to 
secure the maxmial separation of cells and plasma This is determined as the period of 
time after which repeated centrifugation no longer diminishes the length of the cell column 
Once established, the same button on the rheostat and the same period of tune mav be 
used with every specimen 

6 Pile mark the capillarj tube (a) at the junction of the p iraffin plug with the cell 
column and (b) at the junction of the cell column with the plasma column Break oil at 
both points, thus isolating the cells 

7 Bj means of a Sahli pipette, giaduated at 10 and 20 mm , the tip of whicli is 
appbed directh to either of the open ends of the cell column, draw up the cells; to the 
mark ”10” (10 emm) Add this to the giaduated Sahli tube containing tenth normal 
hydrochloric acid to the mark 10 Wash the pipette thoroughlj bi sucking up and ex 
polbng some of the same fluid Shake the mixtuic well, and then allow it to stand at 
least one minute or until the maximal change of color has been effected Dilute with 
water to match the standard When the Dare instrument is used, aspnate the cells from the 
capillary tube by means of a Sahli pipette, as before, to the mark ”10 ” Then continue 
aspiratmg physiologic sodium chloride solution to the mark ”20 ” Eject the resulting 
mixture (10 emm of cells and 10 emm of saline solution) on to a hanging drop slide 
or a small watch glass Mix thoioughh bj alternating aspirating and expelling the mixture 
from the pipette four or five times Having secured a uniform mixture, take it up in 
the Sahli pipette and fill the Dare automatic pipette, the 20 emm of fluid will completely 
fiU the latter Compare in the eoloiimeter 

The author concludes that when the cell plasma i atio approximates 1 (le, when the 

P 

cell column and the plasma column are approximateh equal), the estimation of the per 
centage of hemoglobin by the cell concentration method jields a value most neirlj approach 
ing that obtained by the old method 

When the cell plasma ratio is low (i e , when the plasma content of the blood is 
relatively high), the new method gives a considerablj higher percentage of hemoglobin than 
the old This is least marked when the red cells are impoverished in hemoglobin while the 
red cell count is high 

In primary anemias, the cell plasma latio being low, the percentage of hemoglobin is 
found to be much higher than wath the old method 

In chlorosis, the cell plasma ratio being high, the percentage of hemoglobin is found 
to be the same or lower than with the old method, bv reason of the low hemoglobin content 
of individual cells 

In polv cv-themia vera, the cell plasma ratio being high, the percentage of hemoglobin 
IS found to be lower than wath the old method 

In secondary anemias associated with acute hemorrhage, the cell plasma ratio being 
low the percentage of hemoglobin is found to be either normal or low This is due to the 
fact that cells are lost, rather than hemoglobin, the percentage of the lattei being frequenth 
normal as estimated bv the concentration method The difference between the old method 
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and the neu is due to the fact that the latter cbminatea one variable factor the diluent 
plasma The importance of this obsct^ntion js evident in repeated examinations of a patient 
with bleeding gastric or duodenal ulcer Watching the cell plasma ratio will be found a 
much more reliable index than estimation of tlie percentage of hemoglobin and the number 
of erythrocj'tcs 

In second irj anemias n^soi mted with dehxdrition (cachexia, inanition), the cell plasma 
ratio bemg high, the percentage of liemoglobm will be found loner by the neiv method be 
cause Iho cells have aircadj been concentrated in >no 

TIjcsc obscnationa suggest a new concept of anemias Anemias may be dinded into 

1 O^-tmemia Tins clnssification embraces tho majority of the types of anemias and 
IS due to a diminution in the number of the red blood cells It includes secondary and 
pnmar^ (ppriucioua) anemias The number of erxthrocjtes is low the percentage of 
hemoglobin is normal or almost so the color index tends to bo high and tho cell plasma 
ntio IS low (less than 1) 

2 Homoglobmcmia This classification includes some secondary anemias and chlorosis 
Here the percentage of liemoglobm is low the number of erythroc)*tes is normal or in 
creased the color index is 1 or less and the cell plasma ratio is 1 

It 13 interesting to note that m potjotln mia a era the percentage of hemoglobin is 
normal the number of enthroeites jb greitU mcrcased the color index is 1 or less and. the 
cell plasma ratio is high {more than 1) 

Some sccondarj anemns and aplastic uiemia fall in an intermediate group between 
1 and 2 The foregoing simple classification of anenuos is based on the detcnninntion of 
whether the cells or tho hemoglobin are primarily involved The use of the cell plasma ratio 
and the estimation of the hemoglobin content by the cell concentration method appear to 
be satisfactonlj adapted for such i procedure 

ANBEOBBS Simple Method for Isolation of Wenzel T \.rcb Tath 8 487 1D29 

Tor the culture of blood 2 c c of the citratcd specimen is added to a tube contaloing 
about 15 cc of melted agar and the mixture poured into a Petn dish After inoculation 
the plate is chilled in the ice box luitil the agar is firm sterile melted petrolatum is then 
pouted over the surface of the phlc to give a h>er about 1 cm in depth Tor the culture 
of surgical swabs pus and other material the same procedure is used with the exception 
that plates are prepared wath soienil different dilutions of the test material to insure ob 
taming discrete colonies 

The plates are incubated in the usual waj 

No difiicultr is espcrieneed in the detection of colonies on positive cultures When 
it 18 desired to pick the colonies for transpluntiug or for staining the plate is chilled and 
the hardened Jajor of petrolatum is easilj lifted nwaj with a sterile wooden tongue dc 
pressor If the plate contains gas formers it is best to raako transplants before the 
production of gas causes disruption of the culture medium and bubbling of the petrolatum 
lajer 
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2 Tlio s^mo cTpennicntal dat'i nnd the observations lundc of tJio practical use of B C G 
upon bovidno sliovr conclusively that this strain of baciUi possesses preimmumzmg properties 
against both eTponrnental and natunl tuberculous infections 

Those acknowledged prciinmunizing properties provide justification and encouragement 
for tlio extension of the ctpcrimcnlnl use of B C G in the prophylaxis of bovine tuberculosis 
The use of B C G should be continued in the vinous countries in accordaneo with the 
international expcruneutnl protocol ivbich is attichcd under the supervision of official 
veterinary services and competent bicteriologic and pathologic authorities and in close touch 
with the Commission set up for the study of this problem by the Health Organization of the 
League of Nations 

Wherever possible the trials should be earned out strictly in accordance nitli tho 
evpcrimontal rules in other cases trials may be made more in conformity with the ordinary 
conditions of cattle rearing under continuous official supervision 

Tho methods and plans for tho further studies deemed ntcessarv arc set forth at length 
lu the body of the report 

There is but one criticism These reports, while of necessity temporarv and to be 
supplemented by further data before final conclusions can be reached arc nevertheless of 
great value as sources of reference and as such should be available in somewhat more durable 
form 


Outline of Preventive Medicine* 

skDREI ENTION of disease ” says Dana ni the Foreword of this book "involves at least 
two lines of action, one preventing the contraction of certain diseases the other prevent 
mg the development of serious symptoms of the disease contracted ' 

Thus "prevention of disease often means the prevention of the disturbing symptomatic 
effects of a fundamental specific disease invasion * 

And again Tlie usual attitude of the general practitioner toward preventive medicine 
IS of course commendatory but not exactly enthusiastic 

Tho reviewer would suggest that to no small extent this comparative indifEcrcnce may 
ba due to some small lack of clear understanding of tho situation and its ramifications It 
might be taken as a somewhat striking commentary upon medical pnctice m general that, 
following the propaganda concerning the periodic health examination, it should have been 
felt necessary to demonstrate by moving pictures, etc, bow to make a thorough physical 
examination 

This fact, it scorns is deserving of some thought Either such demonstrations were in 
suiting to the rank and file or tho rank and file arc due to consider whether they are com 
potently practicing what they preacli 

This book it seems to tho reviewer fills a needed want Simply written yet authorita 
Uve its perusal should arouat thought and givo impetus to tho necessary study required to 
practice preventive medicine in the fullest sense It may bo read with profit by physician 
and layman alike 


Outline of Preventive Medicine b> 1 contributors edited b> T n Sondem C O Hejd 
and E H L Corwin Cloth 308 paees Paul B Hoebtr Inc New lorh 
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Vaccination Against Tuberculosis by Means of B C Q 

I N VIEW of the ividespread interest and discussion concerning the iiork of Calmette and 
Guerin in the prophylaxis of tuberculosis by vaccination, this pamphlet mil be read mtli 
interest bj all who are at all concerned with this problem 

It lepresents the findings of three commissions, Bacteriologic, Clinical, and Vetennan, 
and presents concisely a rather comprehensive survey of this question 

The Bacteriologic Committee, mth one exception are agreed that B C G is a harmless 
\accine and does not gi\e rise to progressive tuberculosis 

Prof Nobel, honever, belieics that iindei exceptional conditions BCG nns capible of 
inducing fatal tuberculosis in laboratoiy animals 

The follomng studies were deemed desiiablc 

1 Methods to be adojited in older to maintain unaltered the fixed properties rccoginred 
as characteristic of B C G 

2 Methods to be adopted for tho study of the influence on B C G of passages through 
animals 

3 Methods to be adopted for immunizing expeinncuts, determination of doses of B C G 
and yirulent bacilli to be used in them, adoption of str iins of known virulence for the y indent 
inoculations 

4 Methods to be adopted in the studies on the variability and dissoci ability of B C 6 

5 Methods to be adopted for the comparative study of the histologic changes produced 
by inoculation of B C G and of viiulent tuberculosis baciUi 

6 Necessity of entrusting the pieparatiou of B C G (culture make and distribution of 
vaccinal emulsions) to institutes of recognized scientific standing 

The Clinical Commission from the documentary evidence laid before it concluded that 

1 B C 6, when administeied per os to infants within ten days after birth, or liyTO 
dermically to older children and adults, was incapable of producing virulent tuberculosis 
lesions 

2 As regards the preinimunizing properties of B C 6 against tuberculosis, a certain 
degree of immunity was induced bv this vaccination 

Further research work upon vaccinated children, continuing for a more lengthy period 
and earned out in a uiiifoim manner — and, in particular, a fuller knowledge of tuberculosis 
morbidity and mortality among indixiduals of varying age and environment — aie necessary 
before the Commission is able to pass a final judgment on tlie value of antituberculosis 
vaccination with BCG 

The conclusions of the Veteiinarv Commission were that 

1 The mass of experimental data pubbshed and the unanimous opinion of practitioners 
who have used BCG upon bovidae indicate that vaccination performed according to tho 
technic advocated by Calmette and Guerin upon animals of this species is entirely innocuous 


•Report of The Technical Confeience for The Study of Vaccination Against TuberOTlos 
B Means of B C G league of Nations Health Organization 1928 Paper 147 pages vvo" 
Peace Foundation Boston 


Note In so far as practicable the book review section will present to the reader ( ) 
interesting knowledge on the subject under discussion, culled from the volume revie i 
and (b) description of the contents so that the reader may ludgo as to his personal nee 

the volume Tcading 

We trust that the scientific information printed in these pages will make the 
thereof desirable per se and will thereby justify the space allotted thereto 
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him ins the esteem of other gicat men and the loie of his students His 
famih life was ciemplarv and he inculcated m his sons high ideals It was 
his linppi lot to Ine to see his nork appreciated and his sons carry on sue 
Lcssfnlh 

riie Woild AVai bioiip.ht thiec colonelcies, a ninjoriti, a cnptainci, and a 
lieutenaiici to his famih but it also caused the one sliadou of his life iihen 
it took fioiu him his fiist bom sou The sorrow of this irrepaiable loss 
shitteied the indomitablt spirit of the man, he aged in spite of his will to 
cnin on He gradtiallj withdieu fiom the more intense actnities of life 

111 1921 at tilt a^e of seientj he icsigncd from his duties in the Medical 
School 111 the Uiineisiti of Michigan It was a sad parting from his Alma 
Mater, the great institution that he had biiildcd He still had much to do m 
his chairmaiiship of the Isatiounl Hesearch Council, in launching Hygiea, in 
Iintting this, his own lopitMu op Laboratori and Clinic vl Medicine into 
order, and m wilting the important stoi-j of his life, A Doctoi’s Hlemones 
In his usual interesting charming waj he penned the scenes that had passed 
'n him in his long actne jouriiej thiough life The panorama of American 
medioine and the outstanding men of his generation hate been accuratelj and 
faithfulh doseiibed hi him ns he saw them with his own quick anahtical 
senses in close pcisonal contacts 

Doctor Vaughan aroused in his students sentiments that are too hallowed 
to enfiiist to inadequate words It would be a Herculean tasl to recount all of 
the deeds and aooomplisliments the woilts and honors of a life that has been 
so extraordinaiilj full A decision as to which of his attainments mas be 
commented upon as his gicatcst depends upon what contact his biographei 
has had with liiiii He is outstanding in many fields To his students, how 
e\er, and to the gieat mass of medical men he was piimaiilj a teacher and a 
preeminent pioneer in medical education He has brought his stimulating in 
Alienee to bear upon his colleagues as avcll as upon each indmdual of the mass 
of undergiadnates who passed through his classroom or under his tutelage 
thiough the thiitj odd jears that he seryed successfullj as professor of 
plij siological cliemistrj aud hjgiene and dean of the Medical School of the 
Uni\ ersit 3 of Jlichigan Tins institution is a monument to his genius, for here, 
in a small town he built a gieat medical school and maintained it in the first 
lank throughout his jeais as its dean It still shines resplendent in glorj of 
its past He possessed an uncannj ability to choose his faculty members wiseh 
and to organize and administer the school Frequentlj men whom he had de 
a eloped weie taken from him hy the heaailj endowed institutions in the Bast 
to one of which he had to relinquish no less than seyen of his men but he 
w as alwaj s able to rebuild satisfactorily A splendid nucleus of home talent 
he was flnallj able to hold against all inducements 

In the eyes of his students from the first daj of classw orl , Doctor 
Vaughan w as the quintessence of medical scientists He somehow inspired a 
deep sense of reaereiice and had a tendencj to inspire hero worship, although 
he himself was neier gnen to such His was a yen critical attitude of mind, 
but a sense of humor was its saying grace He was sharply critical of him 
self as well ns of others He usually held himself m resene, and successfully 
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ma&teied liis imiei tlioiiglits He insisted upon the thiee I’s, industiy, intelli- 
gence, and mtegiity He Ined up to the demands that he made of others 
Deep sinceiity of puipose and action iveie othei maiks of his gieatness 

He tiaveled the higlnvaAS of life uitli the gieat men of his age and has 
been able to count many of them among his intimate fi lends Respect of the 
gieat stimulated him, but he lost not the common touch His contacts with 
his students meant most to him He always divided his classes into the sheep 
and the goats, but a sinceie fatheily interest vas with the individual even 
though he weie among the goats His outwaid show wms not so fatherly as 
that of others, but in the storm and stress peiiods the students soon learned 
of the sincerity of his friendship His vas a personal contact with his “boys,” 
each of ivhom he called bj^ his Christian name He always remembered some 
anecdote concerning each one, which he ivould relate at an opportune moment 
Friendship was to him sacred He never grew blase with the honors that 
veie heaped upon him He attributed whatever success he had attained to 
the loyalty of his friends Inwardly he was a most modest soul His out- 
ward bearing was nevei that of a feigned modesty, in fact, it was always 
such as to mask his feelings completely Only the few, to whom years of 
association had given glimpses beyond the front, were able to realize his sensi- 
tive self-ciitical attitude He vas an aristocrat in the true sense of the word 
A great privilege and honor it has been indeed to know such a spirit and 
to have come undei such an influence as his, to have been advised and guided 
by his genius He has made a lasting impression upon the medical men of 
his generation His ]ob is done and well done 

The founding of this Journal op Laboratory and Clinical JIbdicine vas 
simply an outgrowth of his pioneer work in whicli his vision and foresight 
perceived the importance of the laboratory in clinical medicine The great- 
ness of this vision has been justified Such is the expression of oui sentiments, 
howevei futile and inadequate oui Avoids may be 


— Geotge Henmann 



VICTOR C VAUGHAN 
An ArpREciiTiON 

•^IIE irtist can iicif?iet paint the sunset noi gild fJie rose quite so iveli as iie 
iioultl like TJie biiildei neiei cieatcs iiitli steel and stone quite so per 
fectl^ as he di earns The miter neier makes the children of his fancj so real 
as he desires The iioishipei neiei gnes to his hero the halo that he believes 
the hero deseri cs Poi these reasons, I am quite unable to paj the homage to 
Doctor Vaughan that nii heait i earns to paj 

Doetoi Vaughan ins bom in Mount Am, Missoun, seienti eight years 
ago, and spent his bojhood not fai fiom iilieie another great Missourian 
Samuel A\ Clemens Mark In am, passed his loiith The lives of both these 
men have pioved to be a blessin„ and i benediction to mankind the one for 
the iiudjiiig service imdered his fellow men in the fight against disease, the 
othei foi the joj brought to countless millions thioiigh the written word No 
ciiisader evei fought with a gi eater zeal than did Victor Vaughan in the 
practice and in the teaching of medicine No one better undeistood the prob 
lems of the geneial praetitioiiei than he No one worked harder than he to 
help the general praotitionei to solve them Unlike manj of his great eontem 
poraiies — Oslei, Lister Welch Pasteur, Koch, Hoisted — Doctor Vaughan’s la 
hors vveie not confined so much to hospitals as to the outside eases In the 
homes to vi Inch he w as called in counsel hv the familv phj sieians he did his 
most effeetivo work These eoiitacts burned into his soul the knowledge that 
better tiained general practitioneis weie needed and this need was the urge 
that drove him eontinuouslv on and on to build better and equip moie soien 
tificallj until he made the Medical Depaitment of the University of Michigan 
of which he was dean foi thiitv yeais one of the great medical schools of 
Ameiiea 

Like most empiie buildeis. Doctor Vaughan was blessed wuth a vivid 
imagination He saw fir into the futiiie then with a stout heart and willing 
hands he labored long and earnestly to realize his di earns Never shall I for 
get an evening spent with him in the libiary of his home at Ann Arbor listen 
ing to the story of when and how he first conceived the idea that the common 
house fly was a ciriiex of the deadly typhoid fever germ ‘During the Span 
ish Ameiican War,” said he I was sitting in the ofSceis’ quarters of the 
training camp in Chicl amauga Ty phoid fever was raging I had just come 
from the hospital where hundieds of patients with typhoid fever were under 
treatment I had seen the latrines into which had been dumped tlie sewage 
from the hospitals These latrines literally swarmed with flies Why could 
not these flies be the same ones that I saw wall mg on the edges of drinking 
cups, cooking utensils, and even on food in the officers’ quaiters? Turning to 
a fellow medical officer I said ‘Doctor these flies may be carrying on their 
feet enough typhoid germs to kill us all ’ ’ Subsequent investigation has 
proved the coneetness of this theory 
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One A^lio Avas pinileged to sit at his feet can Avell nndeistand hoAv he 
could diaAv medical students to him and inspire them His earnestness, his 
integiitA, his real foi seiAocc ueie contagious His smile quickened the pulse, 
huoA ed the spiiit, leiieAved the courage, and bionght gieatei hope to all avIio 
came in contact Aiith linn It is not sui prising that the giaduates of the Uni- 
A^eisitA' of ilichigan haA'e been pathfindeis in medicine in manA' lands, iii manA'^ 
climes TheA' are cairiing on as the old ma‘'ter bade them and theA”^ aviU con- 
tinue to caiiA' on in his name uhile theie is one aliA'e to leveie his memoiA' 

PieAmntne medicine Aias the most alluiing field to him “To keep people 
fiom getting sick is the goal of the tine iiliA'sician ’ said he It Aias his gieat 
ambition to see a county hospital in cacia' countA’’ in eveiy state, and in these 
hospitals a Avell-tiained competent staff nilbng and leadj’^ to seiim One of 
the most inspiring ai tides he eiei Aviote, “The Doctoi ’s Dieam,” made AUAud 
mention of these things Doetoi Vaughan abhoiied medical politics The 
Stai Cliambei sessions at state oi national medical meetings for the purpose of 
fuitheimg some ambitious doctor’s dieam foi poA\’’ei had his profound con- 
tempt Almost eAeiA' gift that oigaiiired medicine could bestoAV on one Avas 
giA'en him, but thcA came unsought 

To him moie than to ani”^ othei Ameiican ph 3 sieian credit is due foi the 
place the medical laboratory noAv occupies m scientific medicine In the 
Octobei, 1915 issue of The Iournal op Laboratory and Clinical Medicine he 
said editoiially, “The man who attempts to practice medicine Avithout labora- 
tory aid, belongs to a past geneiation and fails to do justice to his patients oi 
credit to himself ” 

He liyed to see Avell-equipped, medical laboratories a part of eyeiy cor- 
rectly managed hospital, gioup clinic, and piiyate office He lived to see more 
accurate diagnoses made and better medical service rendered to millions of 
people because of his teaching in this field of medicine Much is being said 
and Avritten today in scientific medical circles about allergy An understand- 
ing of this phenomenon has taken much of the mjstery aivay from certain dis- 
eases Years ago Doctoi Vaughan Avitli piophetic vision predicted this His 
A\mrk on protein poisons Avas the foieiunnei of piesent-day understandmg of 
alleigic reactions Heie, again, he liAmd to see his dreams come true He, 
more than any other author itA, counseled against the indiscriminate use of 
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daiined This quality made him the gieat epidemiologist that he was, pi oh 
ablj the greatest of his day In peace or ivai, iihen an epidemic raised the 
black flag of death and sought to stiike men donn, his ivas the mailed fist that 
came to the leseue 

No more kiiidh, congenial spirit eiei blessed the duellin^ place of man 
than Doctor Vaughan He ivas intensely human, a good companion, wise 
counselor, loyal friend and willing at all times to accept the fortunes of com 
bat Neither iietory nor defeat swelled him from the eien tenor of his way 

Easily the outstanding tovieologist and medical jurisprudence expert of 
his time, his great talents were never foi sale to the strong to be used against 
the weak He resented the tecliniealitics so often resorted to m the courts foi 
the purpose of defeating justice This icsentmcnt caused him to retire lolun 
tarilv from this field after a noted murder trial in Kansas City in which he 
felt that justice had sadh miseairied Gieat ns Dootoi Vaughan became in 
the field of science this made not the slightest diffeieiice in his relationship 
with Ills fellow men Nothing but gentleness kindness, biotherly love, and 
quiet marked his hospitaliti which was so much in eiidenee in his Ann Aibor 
home Here he met the great and the small in medicine, and all weie treated 
alike The renow ued piofessoi the humble medical student the stiugglmg 
countiy doctor, or even the wayfarei in the commercial deseit whose wander 
mgs brought him to Ann Arbor for a conference with Doctoi Vaughan — all 
found a cordial w eleome, and all left inspired and impressed 

Death as well as birth is a natural course Short indeed is the laoc fiom 
the cradle to the grave The eye glows dim the heart is saddened oier the 
passing of so gieat a man but with this grief theie conies a gladness in the 
realization that one such as ho has lived to be a husband a father, a teacher, 
and a friend 


—C r ilosly 
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Ne-ws and Notes 

Dr J J Moore, Chicago, Illinois, presented a paper entitled "The Eelation of the 
Eocord Librarian to the Clinical Laboraton ’’ before the Convention of the Association of 
Eecord Librarians of North America, October 14 to 18, 1929, at Chicago, Ilbnois 

The Ofiicial Eepresentatiies of the American Society of Clinical Pathologists to the 
Nineteenth Cbnieal Congress of the American College of Surgeons at Chicago, October 14 to 
18, 1929 were as follows Dr Oliver W Lohr, Saginaw, Michigan, Dr Frank W Hartman, 
Detroit, Michigan, Dr William Thalhimer, Chicago, Dr H C Sweam, Chicago, Dr J J 
Moore, Chicago 

Dr Frank W Hartman, Detroit, Michigan, presented "Wliat Constitutes an EfiScient 
Clinical Laboratorj Service for a Hospital?” on the program of the Twelfth Annual Hospital 
Standardization Conference held in Chicago, October 14, 15, 16, and 17, 1929 Dr Oliver 
W Lohr, Saginaw, Michigan, opened the discussion of this paper 

Dr Charles E Drake, Minneapolis, Minnesota, and Dr Kano Ikeda, St Paul, represented 
the Society at the Fifty eighth Annual Convention of the American Public Health Association 
in Minneapolis, September 30 to October 5, 1929 

The Board of Eegistrv of Technicians of the American Societj of Cluneal Pathologists 
has begun issuing certificates to those technicuns successfully meeting the requirements 
These diplomas are being sent out is quicklj as the iniestigation of the applicant is com 
pleted The Placement Bureau h is been operating i er\ sueeessfullj and sei eral technicians 
have been placed in desirable positions You are invited to take advantage of the facilities 
offered bj this department of the Eegistry 
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RECENT DEVELOPMENTS IN TULAREJIIA (FRANCIS DISEASE)'* 
With a Rcport op Eleven Additional Cases 

By \yALTER M SniPbON MS MD PA CP Da-i ton, Ohio 


T ularemia has abruptlj become a common and n idely lecognized dis 
ease of man Up to 3924 but 35 cases of tidaremn m human beings had 
been reported During the past five jenrs, o\ei 800 proved cases ha\e been 
recognized in the United States Cases ha've now been reported from ever> 
state in the Union, eveept the New England States Delauart and Washington 
The incidence ends abiuptly at the Canadian and Mexican borders, despite the 
large number of cases d^sco^ercd in border states 

Ohio ranks first among the states, nith 92 recorded cases Blontana ranks 
second with 66 cases Fort} fi\e cases haie been found m Washington, D C 
It 18 not without significance that the largest number of cases hai e been found 
in those states in which certain mdmduals ha\e been acti\elj engaged in 
in\estigating the disease The obMous inference is that many moie cases 
would be uneaithed in other localities if special effoit were made to find them 
For many jears it appealed that tularemia was restricted to the United 
States Recent reports indicate that it is probablj a woildwide disease 
Francis and Moort^ demonstrated that “Olnra's disease” in Japan is identi 
cal with tularemia Three laboratonans m London England developed the 
disease after performing autopsies on laboratory animals modulated with cul 
tures of Bacierinm fularense sent by Francis at their request 

Four recent contributions by Russian workers, published during 1928, 
indicate that tularemia is probably widespread in the Union of Socialistic 

•From the Diagnostic Laboratories of the Miami Valley Hospital Dayton Ohio 
R acl In part, before the Eighth Annual Convention of the American Society of Clinical 
Fathologlgts Portland Oregon Jul> 5 $ and 8 19 9 

This paper received the Ward Burdick Research Award for the year 
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Soviet Republics Nikaiiorov^ tells of three extensive outbieaks of a “tulaie- 
niia-like” disease The first occurred in the province of Astrakhan, involving 
about 150 persons The second large group of cases (over 100) was encoun- 
tered in the province of Uraisk Simultaneously, a tremendous number of 
cases (over 800) was discovered in the province of Riazan, on the Oka River 
All of the Russian cases resulted fiom direet eontaet with the fur-bearmg 
nater rat or water lole of Europe (Aivicola amphihiiis) which is hunted for 
its fur The onset of the epidemics in nine villages along the Oka Rivei was 
associated with a flood nhich drove the watei rats ashore in great numbers 
The furs of these animals have considerable commercial value and the inhabi- 
tants of that region seized upon the opportunity to obtain large numbeis of 
the animals with relatively bttle effort The water lats are oidmaiily pierced 
with a harpoon, which enters the body of the rat veiy readilj^ but is with- 
drawn with great difficulty The hands of the hunteis are alwa 3 ^s covered 
with blood during the process of releasing the harpoon and skinning the animals 



DISTRIBUTIOH 01 
TUUIRAEMIA e/ STATES 
NUM8EBS INDICATE CASES' 
TOTAL NO 800 
IIS.PH.S MAVIS 1929 


Fig 1 


A later repoit by Suvoiov, Wolferz and Voionkova,'’ from the antiplague 
laboratory of Astrakhan tells of 200 cases among human beings in that prov- 
mce The epidemic reached its height m June, 1928 There were no deaths 
Guinea pigs, white mice, and groimd squirrels died, with typical autopsy find- 
mgs of tularemia, after inoculation with material from the suppurating lymph 
nodes of human beings A gram-negative, nonmotile coccus was recovered on 
cystme-glucose agai These oiganisms were agglutinated by the serum of 
convalescent patients in dilutions of 1 800 

In the spring of 1928, Golov, Kniazevsky, Beidnikov and Tiflov^ encoun 
tered 105 cases in eight villages situated along the Oural River These cases 
also del eloped as the i esult of the handling of water i ats Guinea pigs inocu- 
lated ivith the contents of the enlarged regional lymph nodes died in eight 
dais, autopsy revealed multiple yellowish-white foci of neciosis in the spleen 
and hvei These workers captui ed and examined 96 ii ater rats , three wei e 
found dead Thirty-eight of the animals shoved eithei gieatty enlarged 
spleens (18), enlarged caseous lymph nodes (6), multiple encapsulated sub- 
cutaneous abscesses (9), suppurating inguinal buboes (2), foci of necrosis in 
the hver and spleen (2), oi neciotic nodules in the lungs (1) Smears from 
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tlie neciotic lesions re\ealed a gram negative coccobaciUus Three guinea pigs 
died after inoculation nith matenal from some of the lesions, showing the 
characteristic pathologic anatom} of tularcmii Fiom tliese lesions an organ 
ism, regarded hj the ^^nters as identical with Bactenum iulajcase was re 
co\ered on coagulated egg \olk media Guinea pigs and white mice injected 
with the second generation of organisms died in three to five dajs following 
inoculation, with the production of the same gross lesions of the spleen, liver 
and h raph nodes, and j lelding the same grow th on egg j oik media The 
organisms thus reco\ered agglutinated m high titer in the serums of human 
convalescents 

These ardent iiuestigatois paid the mcMtable toll for their disco\ erics 
Four Russian physicians acquued the disease during the course of these in-\es 
tigations, thus bringing the total nnmbor of laboratory infections with tular 
emia to twenty four 

Professor Zarhi of S\erdlo\sl (Ekaterinburg) in the province of Perm, 
Russia, sent serum of a patient thought to haie acquired tularemia, to McCoy, 
at the Hygienic Laboratory at 'Washington McCoy found that it agglutinated 
Bade) mm Uilarensc, he aKo isolated Bacterium iutarensc from guinea pigs 
which had been inocuhted with guinea pig spleen tissue rcccned at the same 
time from Professor Zarhi 

New animal and insect hosts and transmitteis of tularemia have been re 
eently discovered Dieter and Rhodes® found that tularemia exists in natme 
among wild rats which were trapped in Los Angeles California Perry’ iso 
lated Baderium tulaiensc from meadow mice (Microius caUfomicus aesiuari 
)ius) m Contra Costa County , California 

Parker and Dide* found evidence of present or recent infection with Bac 
t€) mm tnlareiise in eight slieep ( Ovis ancs) of i large JMontana band a consid 
erable percentage of which were affected by a similar illness, Parker is of the 
opinion that inanv of the heavy losses among sheep m that region have been 
due to tularemia The sheep were known to be infested with the wood tick 
(Bcrmacoito) andeisoni Stiles ) — a frequent host and transmitter of tularemia 
Parker and Francis succeeded in recovering Bacteimm tularense from the 
spleens of guinea pigs which had been inoculated with wood ticks found on 
the sick sheep the organism was likewise recovered from sheep tissues 

Gieen, “Wade and Dewey® had demonstrated that the muskrat (Ondatra 
zihethica) is experimentally susceptible to tularemia but it is only witliin the 
past few months that Schwartz,'® of Montana, has reported the development 
of tularemia in two Japanese section laborers viho had cooperated in skinning 
a muskrat Mease, of Florida, has reported n case in a human being of tula 
remia resulting from the skinning of opossums (Didclpliis virgimana) 

A case in a human being of oculoglandular tularemia resulting from con 
tact with a woodchuck (Marmota fiavxventer ground hog) is included in the 
senes of cases reported m this communication The only other reported case 
of tularemia lu a human being as the result of direct contact with a naturally 
infected woodchuck was reported to Francis'* by Dr J T Powell, of Gravette, 
Arkansas A fiftv eight year old man cut his finger while skinning a wood 
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chuck which he had killed Death occurred twenty-thiee days after the 
injuiy The patient’s blood seiuni agglutinated Bacterium tularense in all 
dilutions to 1 1280 

Even though McCoy/^ hleCoy and Chapin/'* and Wheriy^“ found the do- 
mestie cat (Pehs catus) to be unaffected by inoculations with Bacterium 
tularense, Green, Wade and Hanson’®’ ” have accumulated evidence which 
would seem to incriminate the cat as an occasional natuially infected cairiei 
Francis,’® attempted to infect thirteen eats with tularemia, two kittens died 
of the disease, the othei animals did not aequne the disease Fiancis places 
the cat among the mildlj' susceptible animals 

I’® found dogs to be natuially immune to the disease 
The repeated obseivations of laymen and scientific investigators of the 
simultaneous decimation of ivild labbits and game buds in certain localities 
led to the suspicion that tulaieniia may have been the common cause Tins 
possibility was strengthened bv the discovery, bj^ Paiker and Spencei,®® that 
the common labbit tick (Hcmaphy salts lepot is-pahisti is) , an important trans- 
mitter of tularemia from rabbit to rabbit, is also found on game birds Paiker 
and Spencer have produced tularemia experimentally in the blue grouse of 
Montana Green and Wade®’ have found the ruffed gioiise of Minnesota to be 
]ust as susceptible to experimental inoculation with Bacicinm tularense as 
are guinea pigs and labbits 

Parker®® recovered Bactenum tulatense fiom guinea pigs vhich had been 
inoculated with the tissues of five quail (Coltnus vii gintanus, bobwhite) which 
had died after the ingestion of food contaminated with tularemia-infected tis- 
sue Parker concluded that quail may at least be considered potential agents 
of human infection with tulaieraia A leceiit report of natural infection of 
quail with tularemia by Green and Wade®® lends support to Parker ’s beliefs 
The deei fly (Chiysops discahs) and the wood tick (Demiacentoi ander- 
soni Stiles) aie common transmitters of tularemia in the northwestern states 
Another tick, thought to be Detmacento) variahihs, has been the responsible 
transmitting agent in 25 human eases of tularemia in Arkansas, Oklahoma, 
Texas, Louisiana, Tennessee and Minnesota Paiker, Brooks and Marsh®’ have 
lecently recovered Bactenum tulatense from -wood ticks of the species Bettna- 
centoi occidentahs Nevman, collected m San Benito County, Califorma Even 
though new animal hosts and insect imctois aie being constantly diseoveied, 
emphasizing the ever-widening dissemination of the disease, the wild rabbit is 
by all odds the most important reservoii of infection 

DAYTON EXPERIENCE WITH TULAREMIA 

In June, 1928, I®® reported 48 proved nonfatal cases of tularemia in the 
human bemg, and one rapidlv fatal case, occurring in Dayton, Ohio A de- 
tailed report of the clinical, pathologic, bacteiiologic, and serologic findings 
in the most rapidly fatal case of tularemia on record (four days, seien hours), 
together with a desciiption of the experimental production of the ulceio- 
glandular, oeuloglandular and glandulai forms of the disease in laboratory 
animals, appeared somewhat later '■® 
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Baciennm iuhiense ^vas gro%\n directly from human tissues on artificial 
culture media for the first time, a human serum modification of Francis^ 
evstme glucose meat infusion peptone agar tvas employed 

It uas demonstrated tliat tularemia had been prevalent in Dajton for 
tuentj jears and that during that time se\en deatlis, in all probabilitv due to 
tularemia, had occurred 

In November, 1928, fotu additional Da} ton cases were reported ^ 

One purpose of the present undertaking is to report 11 recentl} discoveied 
cases, thus bringing the total of the cases investigated h\ me to 64, sixt} of 
nhich originated in or near Dalton, Ohio This is b} far the largest number 
of cases to be recoided from such a circumscribed area 

The pertment clinical and serologic findings in the nenl} discovered cases 
follow 

Casf 1 — Mr G S , a fort} %ear old farmer sk»imc<I and eviscerated a joung ground liog 
(rvoodchuck) winch Ins dog had caught while on an expedition through the woods with his 
boys on May 15, 1028 During the process of eviscerating the ground hog Mr S ’s son 
vrliilo plaving witli the hver of the ground hog ruptured the gall bladder and some of the 
biJc entered Mr S *8 right eye Pour da}a laler the eyo became intensely swollen and in 
feeted On Juno 12, 1928, Dr J V Pajme health commissioner of Laurence Countr, Ohio 
examined the patient and found the eve ver> mucli suolkn, conjunctiva red ns fire, multiple 
small yellowish areas on botli palpebral conjunctuac considerable cellulitis witli edema about 
the rigid eye and painful enlargements of the parotid and submaxillar} l^mpli nodes The 
suhmaxillary Ivrnph nodes finallv suppurated and broke through the skin about August 1 
The patient experienced repeated chills night sweats and hot flashes The bones of the 
head and upper extremities were extremely painful The patient was unable to resume h\s 
duties until October, 1928 " 

Scrum of Afr S submitted to George W JIcCo} of the Hygienic LTboratory at }\ash 
ington D 0, on January 14, 1029 was found to agglutinate ^oefenum tutarense in all dilu 
tions to 1 160 Similar results were obtained by me 

C\SE 2 — llrs L B patient of Dr E B Bohltnder a thirti siv^earold housewife, 
cleaned three wild cottontail rabbits which had been killed b> her husband m Morion Count} 
Indiana, on November 1, 1928 While dressing the rabbits she cut the left index finger with 
a knife Two days liter she experienced a sharp chill followed b} o rapid elevation of tern 
pcratUTc (104 F ) Slio went to a phvsicnn in Indiampohs who made a diagnosis of in 
fluenza On tho second day of her illness she observed that the left axillarj hinph nodes 
were enlarged and painful During tho next two weeks she experienced repeated chills and 
sweats, accompanied bj fevenshness, headache, backache, muscular and joint pam During 
tho first week of her illness sho was moved to Dayton, where Dr Bohlender recogmzed the ease 
at once as one of tuIarciDin 

Serum of Mrs B, collected on Nopember 15, 1928 was submitted to tho S^gionic 
Laboratory at 'Washington, D 0 , where it was fonnd to agglutinate Bacterium tularcnsc 
in all dilutions to 1 320 with partial agglutination in a titer of 1 C40 

ilrs B remained bedfast for two weeks after winch tho fever gradually disappeared 
and she made an. uneventful recovery Tho axillary lymph nodes did not suppurate but 
slowly regressed in size oyer a penod of five months 

Case 3 — Hiss A G , patient of Dr II H Stafford aged thirty two dressed three 
wild cottontail rabbits which had been killed b\ friends in Preble Count} Ohio on h,orember 
15 1928 Miss G had 8crafchc?d the skin over the proximal phalanx of the right thumb 
two days before this On November 17 he dcyeloprd repeated chills with n fever 
of 104 F She thought that she ‘ had a bad case of grippe ” She remained in bed for 
one week during which time she experienced repeated chills and sweats On the third day 
of her illness she noticed for the first time n small ulcer which had developed at the site of 
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the scratch on the right thumb Tlie same daj she noticed a painful sivelhng of the right 
axillary lymph nodes The axillarj mass did not suppurate 

IVlien examined bj me on December 1, 1928, Miss G nas afebrile, a tinj healing ulcer 
ivas obsened on the right thumb, and the right axillari lymph nodes ncre nalnut sized and 
of firm consistence, suppuration did not occur Connlescence nas uneventful 

Serum of Miss 6 , collected on December 1, 1928, was found by George W McCoy, of 
the Hygienic Laboratory, and me, to agglutinate Baciernim tularense m all dilutions to 1 160, 
mth partial agglutination at 1 320 

Case 4 — Mrs A J , aged sixtj six, patient of Dr D C Casto of Parkersburg, "West 
Virginia Her son, a resident of Dayton, came to mj office on November 25, 1928, with the in 
formation that he had just received a letter describing Ins mother’s illness and that he 
was certain from the description that his mother ms a victim of “rabbit fever ” He 
recited the details of his mother’s illness and thej justified his suspicions I gave him a 
tube and a mailing container and insisted that he mail me i blood specimen as soon as he 
reached Parkersburg 

Serum of Mrs J, collected on December 1, 1928, was found bv George W McCov, 
of the Hjgienic Laboratorj, and me, to agglutinate Baclcnum tiilaroise in all dilutions to 
1 1280 In the routine test for agglutination of Bnelcrimn abortus it gave a positive re 
action in all dilutions to 1 80 

Through the courtesy of Dr Casto and as a lesiilt of an interview with the patient, 
who later visited Dajton, the following history was obtained Mrs J dressed some fortj 
or fifty wild cottontail rabbits which had been shot by her husband on their farm, during 
the week preceding the development of her illness On November 16, 1928, while dressing 
rabbits, she perforated the skin of the right index finger wath a needle like fragment of 
rabbit bone On November 20, she experienced repeated chills, high fever, profuse sweats, 
aching pains m the head and extremities, accompamed by marked prostration The ongmal 
diagnosis was influenza The right axillary lymph nodes rapidly enlarged to orange size 
A small cireumscnbed ulcer developed at the site of the perforation of the skm of 
the right index finger This was incised without improvement on November 30 

Mrs J remained bedfast for four weeks, during which time she experienced repeated 
chills and sweats and lost considerable weight 

On Januarj 2, 1929, Dr Casto incised the suppurating mass in the right axilla and two 
or three ounces of thick exudate escaped A sinus tract has persisted at the site of the 
incision up to the present time (June 10, 1929) 

Mrs J was unable to perform her household duties for three months Wlien examined 
bv mo on May 2, 1929, she appeared to be in good health She has regained all of the 
weight which was lost during the acute illness 

Serum of Mrs 1, collected by me on Maj 6, 1929, was found to agglutinate Bactennm 
tularense in the same dilution as before (1 1280), with cross agglutination of Bacterium 
abortus in a dilution of 1 20 It is interesting to observe that the tularemia titer remained 
the same over a period of four months 

CvsE 5 — Mr H C D , patient of Dr J T Mackie, a twentj five j ear old gasoline 
station operator, killed five wild cottontail rabbits in the woods near Dajton on November 
15, 1928 ‘While climbing a fence during the hunt, he cut the skin of the palmar surface 
of the proximal phalanx of the left middle finger on a wooden post "While dressing the 
rabbits at home that evemng, he contaminated this fresh cut with rabbits’ blood On the 
evenmg of November 17, he experienced a feehng of soreness in the region of the left 
elbow On November 18, he observed a walnut sized mass in the epitrochlear area, during 
his work on that day he suffered from chilhness, feverishness, and weakness The next day 
the fever reached 104° P , he was forced to quit his work, the epitrochlear mass had 
reached lemon size by this time He remained in bed for five days, during which time he 
experienced repeated chills and sweats, severe headache and backache On November 21, he 
noticed for the first time a walnut sized mass in the left axilla A small, sharplj punched ont 
ulcer was found at the site of the wound on the left middle finger on November 23 He re 
turned to work on November 25, sbll feeling feverish and weak 
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When examined br me on Jamn^^ 24, 1929, a small lemon sized fluctuating epitroclilcnr 
mass was found, as t\o 11 as a firm, nonfluctuant nnlnut sized axillnrj mass The primary 
lesion Avas almost completely healed Scrum collected at this time ms found bj George W 
McCoy of the Hygienic Laboratory, md b> me, to ngglutimtc Bactmuni UiJarensc in all 
dilutions to 1 1280 

On January 31 1929, partial excision of the epitrochlear mass nas done Approximately 
three ounces of thick aellowish exudate escaped Microscopic examination of the tissue of 
the wall of the abscess allowed multiple foci of caseous necrosis, surrounded b^ epithelioid 
and fibroblastic granulation tissue containing man\ giant cells of the Langhans type to 
gother with diffuse Ivmphocitic and polymorphonuclear infiltrations 

C\SE 6 — Mr F C patient of Dr A ^\ McCilly a tncnti eight Near old factori 
worker hunted rabhits near Lenoir Oita Tennessee on December 1928 While cleunng 
soNcral rabbits on that oiLiuiig he pirtonted the Kin ) the pul of the left thumb wi h 



Pis — Mr F C Case 6 Acnclforni papular eruption of posterior cenical region Appeared 

ten days after onset of Illness Disappeared In two months 

a sharp fragment of rabbit bone Four days later he experienced repeated chills of mod 
erate intensity accompanied by periods of feverishness and sweating The extent of the 
fever is not known On December 31 the patient complained of painful masses m the left 
epitrochlear region and in the left axilla On January 1 he noticed for the first time a 
small ulcer of the left thumb at the site of the perforating wound A Tennessee physician 
assured him that he had influenza On January 7, the primary lesion was incised no 
exudate escaped 

Mr C felt very weak for several days but refused to take to lus bed Ten days 
after the onset of his symptoms on acnciform papular eruption appeared over the back of 
the neck, over the dorsum of the hands and over the flexor surface of both forearms 

Mr C came to Dayton in search of work on Januan 15 1929 He consulted Dr 
McCally on January 19 who immediately arrived at the proper diagnosis When examined 
by me on January 21 the eruption was unusually distinct (see Fig 2) Firm walnut sized 
masses were found in the left epitrochlear and axillary regions 
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Serum of Mr C , coUectecl on January 21, 1929, was found by McCoj and me to promptly 
agglutinate Bacterium tularense in all dilutions to 1 12S0 

MTien examined two months later, the eruption had cleared except for a few small 
lesions on the neck The epitrochlear and axilhrj Ijmph nodes nere of cherrj size, firm, 
and gave no evidence of suppuration 

Case 7 — Mr W E , patient of Dr O C Henderson, a fortj five year old proprietor 
of a fish and poultn market, skinned and dressed several cottontail rabbits on November 
15, 1924 The rabbits had been shipped to Dayton from St Louis, Missouri While dressing 
the rabbits, Mr E scratched the middle finger of the left hand with a spicule of rabbit 
bone On November 21, the left arm “felt hot and heavj,” and he noticed a small egg 
sized mass in the left axilla The next da^ he noticed a small pea sized papule on the 
left middle finger at the site of the scratch, the center of the papule sloughed out and left 
a smaU, deep, punched out ulcer Hot flaxseed poultices were applied to the axillary mass 
for three weeks, at the end of which time spontaneous evacuation of about ti\o ounces of 
thick jellonash exudate occurred Drainage persisted for over one month 

Because of the necessity of his being at his market each day during his illness, Mr E 
did not take to his bed, but was forced to sit quietly most of the time because of feverish 
ness, cluEiness, and marked weakness Mr B did not undertake fuU time work for three 
months He knew at the time that ho was a iictim of “rabbit fever ” 

Serum of Mr W E , collected on Maj 16, 1929, four years and six months after the 
onset of illness, was found by McCpi and me to agglutinate Bacterium tularense in all dilu 
tions to 1 ICO, with partial agglutination at 1 320 

Case S — ^Mr F E , patient of Dr 0 C Henderson, brother of Mr W E (Case 7), 
a fifti two I ear old electrician, was employed bj his brother during the fall of 1916 as a 
meat handler Jlr F E , while cleaning fish, the week before Thanksgiving, 1916, stuck a 
frozen fish fin under the nail of the right middle finger He also perforated the skin of the 
tip of the fourth finger of the left hand in a similar manner on the same day He did not 
actually dress rabbits on this daj buf did handle knives which other meat handlers had used 
in the cleaning of rabbits 

Two dajs after these mjuries, both arms became swollen and painful with reddish 
purple streaks extending from the points of injurj of both liands to the axillae The 
axillarj lymph nodes of both sides rapidly increased to lemon size On this day, the fever 
reached 104°, being initiated with a severe chill This was followed by severe chills and 
sweats for three weeks, during which time Mr E was bedfast and experienced seieral periods 
of delirium The first phvsician who was called made a diagnosis of pneumonia A con 
sultant made a diagnosis of mfection of the fingers wath blood poisoning Multiple nodules 
developed along the lymphatics of both arms The axillary nodules and those of the arms 
suppurated and were surgicallv incised Drainage continued for four weeks At the end 
of the third month a suppurating nodule appeared in the right posterior axdlarj fold Tin” 
was incised and drained for three weeks Mr E was unable to do any work for six 
months Durmg the acute illness he lost ten pounds He has been perfectly well since the 
end of the long convalescence He emphaticallj avers that he has never touched a rabhit 
since this experience 

Serum of Mr F E , coEected on May 31, 1929, twelve years and six months after onset 
of illness, was found bv McCov and me to agglutinate Bacterium tularense in all dilutions 
to 1 SO — a titer winch is in accord with that found m other long recovered cases 

The following three cases, occuirmg outside of Dayton, weie brought to 
my attention as the result of seiologic studies earned out at the request of the 
physicians indicated The clinical details are furnished through the courtesy 
of these physicians 

9 H H, patient of Dr John Thomas Bowen, Clearwater, Florida, a sixti 

nine year old retired business man, discovered a dead wild cottontail rabbit on the 
Biltmore golf links on the morning of Februan 14, 1929 Influenced by the belie a 
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possession of the left hind ]eg of a rabbit frequently improved one's luck, Mr H cut 
off the extremity He obsened that the animal was warm and flexible at the time of the 
dissection During: the amputation Mr H broke a bone m the rabbit's leg and per 
forated the skin of Ins loft thumb nitb the sharp end He squeezed the thumb, causing 
it to bleed freely, sucked the Viound for a few moments and ptompUy dismissed the in 
cidcnt from lus mind 

On the evening of rebrunry 10 some sixty hours after the episode described above, 
Mr H oxpeneneed ehillmeas, malaise, fcicnslincss (102 F) and hcadaclie Pliysical ex 
ammntion by Dr Bowen revealed an injected pharynx and a slightly enlarged spleen The 
uranalysis showed a trace of albumin and occasional Jnalinc casts A blood count shoned 
13 200 nliitc blood cells 

On February 18 Mr IT complained of painful swelJing of the left thumb, and pain 
in tlie left axilla Dr Bowen discovered that the axillary IvnipU nodes were swollen to 
lemon size The left cpitroelilear iiodts were enlarged to walnut si 2 e In view of the sug 
gestivo history Dr Bowen suspected tularemia while a surgical consultant insisted that 
tlie caso was one of ordin iry piogenic infection During the next week the fimpcrature 
inricd between 101 and 103 F with recurring chiJIs 

Mrs H S a lay member of the board of trustees of the Jliami Valley Hospital, of 
Dayton who was familiar with the work on tularemia which had been earned out in this 
laboratory, was wantenng at tho same hotel as the H family On February 2u Mrs S 
\isitcd Mr H and cxpres'ied her conviction that he was suffering from tularcmm 

On February 28 a macular and maculopapular eruption ippcarcd over tijc face and 
upper anterior surface of the chest 

A long distance telephone conversation with roc strengthened the belief that Mr H 
was sufferiDg from tularemia At my request Wood specimens wtre submitted to the 
Hygienic Laboratory at Washington D C and to this laboratory wliero the serum of Mr 
H, collected on March 4 19-9 was found to agglutinate ractenum txLorense in all dilu 
tiOQS to 1 1280 

Tho patient s temperature reached the normal Joiel for the first time on March 7 
The left axillary and cpitrochlear lympli nodes remained firm and tender, and showed no 
evidence of suppuration up to the time of tho last examination on March Z8 1929 

Case 10 — Mr C C patient of Dr Fxauklm T DuBois Liberty, Indiana a forty 
year old farmer killed several rabbits during the carli part of December, lOlC A few 
days after dressing the rabbits a dime sired, indolent necrotic ulcer developed on Ins Itft 
tliumb at the site of a deep fissure in the skin acquired while shucking com some time be 
fore Tlie left axillary and epitrochlcar Jymph nodes became painfully enlarged at tho same 
time Mr C distinctly recalls chills fever sweats and backache 'Whil© ho did not feel 
sick enough to remain in bed for any Jengtli of time lie nns incapacitated for work for 
four months The axillary adenopathy gradually subsided The cpitrochlear mass sup 
purated and was drained surgically, attempts to recover an organism on ordinarv media 
from tlio exudate which escaped on incision were unavailing 

Scrum of Mr C submitted to mo on February 2G, 1020 twelve years and two months 
after tho onset of illness was found to agglutinate Sacienum tularense in all dilutions to 
1 80 This finding was confirmed by McCoy, at the Hygienic Laboratory 

Case 11 — Mr B F, patient of Dr GJen Nislty Chillicothe, Ohio a fifty year old meat 
handler, cut tho palmar surface of tho right index finger with n knife while dressing cotton 
tail rabbits in a market during Jvoverober, 1927 A few days after the injury a deep 
ulcer developed at the site of the injury to tho finger A painful right axillary mass soon 
reached the size of a large orange The developraetit of the ulcer and adenopathy was 
simultaneous with tho occurrence of recurring chills high fever (lOo F) sweats, severe 
headache backache and joint pains The axillary mass suppurated and was surgically 
drained a smus tract persisted for several weeks Mr V was unable to perform anv work 
for eight weeks 
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Serum of Mr P, submitted to me on Jmuiry 14, 1929, iiis found to give positive 
ngglutination of Bacterium tvlarcnie in all dilutions to 1 160 Specimens submitted to Dr 
B E Bower, Health Commissioner at Cliillicotlic, and to Geoige McCoy, at the Hjgienic 
Laboratory, gave identical results 


SUMMARY AND CONCLUSIONS 

1 Recent advances in our knowledge of tularemia indicate tkat it is a 
world-wide disease 

2 Oi ei 1000 cases liave recently been discovered in the USSR (Russia) 

3 Over 800 cases have been reported during the past five years from 
fortj states and the District of Columbia in this country 

4 Sixty-foui pioied cases have been investigated by me, sixt}' of which 
have occurred in one communitj’’ — Da 3 don, Ohio 

5 While the wild rabbit continues to be the great reservoii of infection, 
nianv nen animal hosts (wild rats and mice, sheep, muskrats, opossums, wood- 
chucks, cats and game buds), and new insect vectors ha\e been discovered 
durmg the past few ^ ears, thus pointing to the ever-widening dissemination of 
the disease among lower animal life and to new soui ces of infection for human 
beings 
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DISCUSSION 

Dr J C Geiger — The number of reported cases of tularemia in the medical literature 
have been considerably augmented by an interesting survey of Nevada by Doctor Meyer and 
mj’self of the George WilUams Hooper Foundation for Medical Research of the University 
of California Medical School Laboratory proof of 50 cases and epidemiologic evidence of 
234 others vnth no deatlia ivere submitted AU were of the gland and ulcer typo ^nth one 
exception, which was classified as typhoidal The cases were stated to have been first ob 
served in Nevada near Battle Mountain in 1912 This disease, having its bacterial origin 
discovered on the Pacific Coast and named accordingly, has been singularly absent or very 
few to be noted in the reports of these states Perhaps, as this survey seems to indicate 
the disease prevails to an unusual extent at least in Nevada Likewise there appears to bo 
every type of known transmission rabbits, flics ticks, contact with other animals apparently 
^healthy such as dogs coyotes, and sheep and such extraneous material as knife blades and 
barbed wire Moreover, one proied case was attributed to bites ot mosquito though the 
report admits this information was most vague The question of immunitj of the Indians 
in Nevada, who use rabbits ns sources of meat to tularemia has been settled since these in 
vestigators submit iaboratorj proof of one case in a Piute and record of others in the 
Shoshones 

Dr IT r Cummins — I enjoyed very much the presentation ot this paper and the dis 
cussion of Dr Greiger In tlie Southern Pacific General Hospital San Francisco in a period 
of thirty days, we had seven tularemic patients from Nevada Dr Geiger rendered verj 
valuable assistance along the Southern Pacific Lines in calling attention to the menace of 
tularemia Our seven cases were apparently the result of three rabbit contacts thre^. tick 
bites, and one fly bite They made uneventful but protracted recoveries 

Dr C TT Bongnge — We have just reccntlj found a case of tularemia in a cattleman 
from Utah The mode of infection was not definitely determined but it was felt that It 
came through an insect bite This man had an intense preauncular and submaxillary 
adenitis An interesting point which might be brought out m these cases is that the 
literature leads one to believe cross agglutination between Docleruim iularense and Brueetla 
abortus and mehtensia is quite frequent Francis states that tins was true m 25 per cent of 
his cases, and m several the titer was practically identical with dll three organisms 

Our case of tularemia shows no agglutination with Brucella and in our ahorfits work 
cross agglutination with meliteusis is very rare I do not believe cross agglutination between 
tularemia and Brucella ahorius can be depended upon 

Dr Warren T Vaughan — I ivnnt to ask Dr Sunpsou in regard to the long drawn out 
cases whether be suspects that tJiere may be a chronic form or whether there is a pos 
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sibility of a earner state? Is there in\ohemeiit to the central nervous system? Some of 
the sequelae whieh he has ,descnbed. suggest that there may have been a central nervous 
invasion 

Br Bohert F E Stier — I can truthfully say that we in the Northwest have been on 
the lookout not only for undulant fe\er but for tularemia We found one suggestive case 
This patient was only in Spokane as a patient His home was in British Columbia The 
only thing vre can say of it was that the histologic picture of the large mass in the axilla 
was suggestive of tularemia I have been trying to get some blood from that patient ever 
since then but have been unable to So far as Spokane is concerned I ha\e been on the 
lookout for it I have some of Dr Francis’ antigen and also have sent some blood back to 
Dr Francis for checking In three or four tests that were compared the results were all 
negative It is possible that a diagnosis of typhoid is being made in the acute cases, so 
when the general practitioner does not recognize these conditions the laboratory man has 
nothing to go by 

Hr Ftedenc E Sondern — Might we ask Dr Simpson to saj a fen woids relative to safe 
guarding of the laboratory workers 

Hr TValter M Stmpson (closing) — It is true that onlj four cases of tularemia have 
been reported from California This is of unusual interest in vien of the fact that the 
disease was first discovered in the ground squirrels of Tulare County in that state None 
of the cases of tularemia in human beings has been traced to contact with the ground 
squirrel The ground squirrel tick is apparently a feeble transmitter of the infection 

As regards the cross agglutmation of Bacterium, tutarense and the Biucclla, Francis 
and Elans found that 37 of the sera from 100 cases of tularemia in the human being 
shonecT cross agglutination of Brucella ahortus and Brucella meUtensis In only three in 
stances were the antitularense and antiabortus mebtensis agglutinins identical Of the re 
maining 63 sera, many of nhicli weie of high antitularense titer, there was no cross 
agglutination 

The history of contact nith infected rodents, flies, and ticks and the proportiomtelj 
higher titer reached by antitularense agglutinins usually leaves no doubt as to the proper 
interpretation of the serologic findmgs In the event of cross agglutination in those rare 
instances in which the agglutinin titer of all three organisms is the same or nearly the same, 
agglutinin absorption tests may be emplojed As regards the serum agglutinins in tiilare 
mia, all investigators agree on these four points first, that agglutinins do not deielop 
until after the first week of illness, second, that agglutinins once acquired neier disappear 
from the serum, making it possible to determine whether or not a person has had the dis 
ease at some time in the past, third, that subsequent exposure to the infection does not 
elevate the declining trend of the titer, fourth, that one attack confers a permanent im 
muniti 

In answer to Doctor Vaughan’s question, I would state that in the prolonged cases 
in which the patient has been incapacitated for manv months, the acute illness lasted from 
two to three weeks No one has found the organism in the blood after the twelfth day 
The convalescence in these cases is characterized bv extreme prostration I do not believe that 
there is any actual central nervous sjstem involvement, but that the nervousness, restlessness 
and insomnia are associated with the general debility There is no evidence that the in 
dividual suffers from repeated recurrences of the disease 

It IS hazardous to make a diagnosis of tularemia from tissue sections alone Manj 
tissue pathologists have confused the granulomatous lesions of tularemia with those of 
tuberculosis 
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' I 'HE recent cpiclemic of influenza again sbaipens our interest in the etiologic 
factor or factois in this disease and also in Pfeiffer's bacillus which was 
described in 1892 and was eonsidtied the most piobable organism concerned at 
least up until the 1918 1919 epidemic One of the facts which demonstrates 
Pfeiffer’s bacillus to be pathogenic for man is the production of meningitis 
with a 10 per cent niortalit 3 as shown in the 82 cases reviewed by Torrey ' 
Anderson and Schultz collected 94 cases occurring betw ecu the 1889 1890 epi 
deraio and the 1918 1919 epidemic 

'When a small gnm negatii e eoccobiciUus, aerobic and hemophilic, was 
isolated from a ten j ear old child in the semce of Dr J C Montgomery, a 
provisional report of Pfeiffer's bacillus vras made nhile further cultural studies 
and animal vi orlr n ere done 


ISOLATION OF OnOANlSlI 

The patient was a white male child ten j ears of age A history of chicken 
pox shortly befoie the onset of the present illness two and one half weeks 
previousl} iias given The present illness began with neakness, drowsiness, 
and impaired strength in the right leg and foot On admission the patient 
was drowsj and irritable and there was shglit rigidity of the neck Eemig s 
sign was positive md there was papilledema in both eves Temperature 
ranged from 101 to 104° P Laboiatorj exammations showed, blood hemo 
globin 11 3 gm pei 100 c e crjthrocjtes 4,584 009 leucocytes 7 400, poljmor 
phonuelears 74, small mononuclears 22 large mononuclears 4 Urine albumin 
+, sugar 0, hyaline and granular casts ++ Spinal fluid, slightly turbid dis 
tinct pellicle formed in twelve honis, leucocytes 90 pei cm all lymphocytes, 
sugar 36 mg per 100 co Culture small gram negative coeeobaeillus The 
organism obtained from the spinal fluid of this case could not be distinguished 
in morphology from B influenzae Its cultural and morphologic characteristics 
are described below 

MorpJioIogy — The organism referred to in this article as culture 155,^ occurs 
as a small slender bacillus 1 2 microns in length, but more commonly as a small 
coeeobaeillus 0 6 to 0 8 microns m diameter It is uonmotile capsules hav e not 
been demonstrated and spoies are not foimed A few longer forms, 2 to 5 
microns hav e been seen, but these are not common 

Siatmng Ecactwns — The organism is stained by the usual aniline dyes It 
IS gram negativ e Wlien stained with Qiemsa s the center of the bacillus stains 
more deeply than the extremities 

Rcail bpforc the Elchth Vnnunl Comrotlon of the American Societj of Clinical Pathol 
offists PortJand Oreeon Julj 5 6 and 8 19 9 

Prom the Laboratories of the Henrj Ford Hospital 
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Cidtwatwn — Tlie oiganisni is distmctl-^ aerobic, and when fiist isolated 
could be grown only upon media enriched by blood or yeast extract 

Best growth is obtained on rabbit blood agar On this media a good 
growth occurs m from eighteen to twenty-four hours The colonies are moist, 
tianslucent, mucoid in appearance hut only slightlj’- viscid m consistency 
There is a marked tendencj-^ foi the growth to become confluent, isolated 
colonies occurring only at the edges of the giowth on an agar slant, or on 
plates where the inoculation was sparse The isolated colonies are often ir- 
regnlar m outhne, and may attam a diameter of 2 to 3 mm klaximum growth 
occurs m forty-eight hours, after this the growth flattens down and the mucoid 
appearance becomes less marked No hemolysis oceuis 

Dextrose ascitic agar cultures generally produce a fan giowth, although 
this IS much less profuse and less constant than that on blood agar The 
growth IS moist and the colonies confluent 

Plain agar cultnies were successful onh aftei the oiganism had been car- 
ried on artificial media for three months The growth on plain agar is verj' 
scant, being scarcely iisible aftei two da vs Yet fifteen successive transplants 
vere earned out on plain agar Smears made from plain agar generally shov 
the small bacillus forms 

Dextrose hormone bioth is evenly clouded and there is no pellicle forma- 
tion Smears made from this media show small coccobacilli more frequently 
than the slender baeiUus form 

Fei mentation Reactions — Sugai fermentation tests were made in tubes of 
Dunham’s peptone broth to which were added 01 cc of yeast extract and 1 
c c of 10 per cent solution of the sugars to be tested Acid is produced m 
dextrose, lenilose, galactose, mannite, saccharose and xjdose No acid is 
formed m maltose or lactose Litmus milk is not changed 

Indol tests have usually been positiie Nitrates are reduced to nitrites 
Gelatm is not liquefied Tests for production of amylase as described bi 
Kivers^ are negative 

Toxicity — ^Rabbits vere inoculated intravenonslv with 5 and 10 e c of (1) 
saline suspensions of the organism killed bi heating at 56° one hour, (2) seven- 
day broth cultures killed by heating at 56° one hour, and (3) seven-daj broth 
cultures which had been filtered through a Berkefeld filter and tested for 
sterility None of the rabbits shoived any toxic effects 

PATHOGENICITY 

In all 45 animals, 2 guinea pigs, 3 monkeys, 17 rabbits, and 23 dogs, 
were used In these the organism was almost invariably fatal for aU except 
the monkeys which resisted large doses intravenousl 3 ’', intratiacheally and in- 
tracerebrally It must be said hovever that the orgamsm had lost much of 
its virulence for other animals before the monkeys could be obtained The 
pathology produced is best studied with leference to the site of inoculation 
Of the tvo rabbits and four dogs inoculated intiacerebrallj', both rabbits 
and three dogs developed memngitis and the gram-negative baeiUus was seen 




nation and culture Tlie lower lobe of the left lung was partiallj consoli 
dated and a hemolytic streptococcus was recovered in pure culture The 
gram negative bacillus was not reco\ered although the course was similar to 
that of other animals that survived the first feu dajs 
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The course in the meningitic animals vaiied fiom one to fom days All 
were diowsy or semicomatose and showed neck iigidity The gross lesions 
were charaeteiized by localized or geneial puiulent and often hemorrhagic 
exudates over the cortex extending about the pons and medulla Microscopi- 
cally there was edema and sv elling of the menmges and in most cases hemor- 
rhage throughout Of the cellular infiltiation leucocytes and eosmophiles pre- 
dominate with a good propoition of lound and wandeimg cells The hram 
substance was not involved but in some aieas theie is a marked peiivascular 
infiltration 



Fis 3 — Lotv pow er through wall of bronchus and parenchj ma The lining epithelium Is 
denuded and the adjacent tissue necrotic taking a uniform red color as contrasted with tn 
tissue furtlier awa\ which shows much emphysema and hemorrhage 

One labbit and one guinea pig, each inoculated intiapeiitoneally, showed 
a diffuse peiitonitis, in the pig the reaction was hemorrhagic, in the rabbit 
more purulent The gram-negative bacillus was recovered in both instances m 
pure culture 

One guinea pig inoculated subcutaneously developed an abscess at the site 
of moculation with the surroundmg tissue infiltrated by blood 

The thirteen rabbits and five dogs inoculated intravenously (dosage ranged 
from 1 to 2 75 c c for rabbits and up to 10 e c for dogs) showed localization 
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pnnoipallj m the joints, lungs, pleural, and peritoneal cavities The rabbits 
were more prone to joint lesions while the dogs ivith one exception showed 
more marked lesions m the lungs The spleen u as enlarged and congested as 
were also the liier and kidnejs but onlj exceptionallj were abscesses or hemor 
rhages found in these organs Diffuse hemorrhagic lesions including the in 
testme w ere seen twice 

The joint lesions uere char'ictciized bj collections of graj ish yellow or 
hemorrhagic evudatt in the bursae and joint caiitj Erosion of joint sur 
faces was not observed 



power luny parcnchima. locludlne: two bronchioles after Introtracheal Inoculation 
The llninsr of the bronchioles Is denuded and the parenchjTtia Is InflUrated Tvlth blood 

The peritoneal exudates nere usually thick, M^cid and 8t^lng^ but in 
some cases ^^ele comparatnelj thin and onij' slightly turbid On the other 
hand the pleural in\olvement was more often hemorrhagic both as legards 
the surface and the exudate In a few instances both tisceral and parietal 
pleura and the peiicardium ^^ele thickened and hemorrhagic 

The lungs were similai in the animals inoculated intravenously and ru 
tratracheally as far as gross anatoraj is concerned Tlie intratracheal dosage 
ranged up to 10 c e and was administered during morphine narcosis and bv 
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means of a De Vilbiss spiav The lungs of animals succumbing in the first three 
days showed consolidation of one oi more lobes -with areas of consolidation in 
other lobes (Figs 1 and 2 ) Often all lobes were solid and hemorrhagic 
throughout The visceral pleura was smeared with the hemorihagic pleural 
exudate The glands about the lulus were enlarged, soft and dark led on section 
The tiachea and larger bronclii shoved slight congestion and nevei ulceration 
The smallei bronchi ueie filled with thick, viscid, grajish-red exudate The 
cut surface of the eaily lesions was dark led and firm but contained some an 
In latei lesions the cut siuface was softei, giarish-ied m color and oozed 



Fig 5 — Lo« pov,er lung piiench\nia througli u ill of bronohus the lining 
denuded and the adjacent parenchyma is necrotic Farther a^\aJ are enlarged blood ^esseI*^ an 
hemorrhagic emphjscmatous paicnchMua is seen 


tliick, viscid, grayish purulent material Animals living two weeks or more 
often showed small abscesses throughout all lobes These were filled with 
thick, grayish-red, viscid, purulent material and were not well walled off 
Microscopically there are no eeitain ditfeiential points to determme site 
of inoculation, but the lesions vaiy eonsideiably according to age The earlj 
lesions are characterized bj exudation in the small bionchi and bronchioles and 
often desquamation oi necrosis of the lining epithehum (Figs 3 and 4 ) The 
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aheoli adjacent ma\ contain fluid oi blood or both but the aheolar -nails are 
thickened and infiltrated b\ round wandering cells and Icucoextes The blood 
vessels were engorged, and in nnn\ cases the walls of the smaller \essels are in 
filtrated with blood while there is a collar of blood immediately about the 
■vessel In lesions of three dajs’ standing oi more the aheoh sie filled with 
leucocjtes and still later definite abscess foimation maj oceui with or W'lth 
out retention to the bronchi Emplnseinn is a prominent feature of the 
earlier lesion with dilated and confluiiit iheoli scattered abundanth and 
diffusely through the lung fFig 5 ) 

Since the morphologv and the growth requirements of culture 155 when 
first isolated suggested that the organism might belong to the gioup of in 
fluenza bacilli, three cultures of this organism and four strains of B influenzae 
were compaied in legard to some of then ^rowth i etjnirements Three of the 
cultures of B influenzae ircre obtained from Pai 1 e Dav is Companv , one No 
211 from the Detroit Boaul of Health Laboratoiits The latter had been re 
centlj isolated from the s/wimJ fluid in a ease of influenzal meningitis 

The autoelaaed blood was propaitd bv addm,, sterile rabbits blood (5 
per cent) to hormone broth This was autoclaved foi twentj minutes at 20 
pounds, filtered, tubed and sterilized at 15 pounds for tlurt> minutes To 
each one half of the tubes, 01 cc of voast oxtiact was added AU cultures 
were kept ten davs before being called negatne The results are shown m 
Table I 


Table I 

CoiiPvmsoN or Crowtu ItEqi irements op Ci lti ke I m wd Folk Cultures, or 
B Iveluesz-ne 



1 lO 

! > 

! ’*■ 

1 D mrLUENZAE 

! 017fv 

I 018^J 

01291 

211 

Uottnoiit Utatli 


' Flight 

lieiit 

- 

- 

- 

- 

no*iionc broth plus vsliole nb 

+ 

1 + 

+ 

+ 

+ 

+ 

+ 

bit’s blood 








Ilonnonc broth plus autoclaved 

f 

+ 

+ 

~ 

- 

- 

- 

blood ! 








Hormone brotii plus autoclaved 

+ 

+ 

+ 

f 1 

+ 

1 

+ 

blood plus ^cast 





1 



Hex asc agar 

slight 

slight 

1 slight . 


“ 



PLnm agar 

\cr\ 

1 \cr\ 

I v«.r\ 

_ 

- 


- 


slight 

1 slight 

I <ihght 



1 



From these lesults it is evident that this organism is much less strict in its 
giowth requirements than the true influenza bacillus since it will giow upon 
media containing only the thermostabde factor in blood, oi upon media en 
richcd by ascitic fluid or v east, cyen showing slight growth upon plain agar 
Since this oiganism bears some resemblance to bacilli of the Pasteurella 
group and since cases of Iimnan infection with mcmbeis of this group ha-ve 
been reported (Majer and Hoppli^) a comparison was made with four strains 
of Pasteurella cuniculicida Three of these stains -were obtained from Parke, 
Da\is 6. Companj one No 131 , from the Amentan T\pe Culture Collection 
These four strains agreed in fermenting maltose and not fermenting tvIosc 
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thus diftering fiom the fei mentation reactions of the oigamsm discussed here 
None of these four cultuies showed the tianslucent growth on blood agar 
that has been so characteristic in the cultuies of this organism, yet that char- 
acteristic might he possessed by some stiains Moreovei the bipolar staining 
characteristic of the Pasteuiella gioup has never been observed in the stud's 
of this organism either in smeais fiom cultuies oi in smears from tissue of 
inoculated animals 


Table II 


CoMPiBisON 01 Cultural Reactions op Culture 155, and Two Strains of 
Pastedrella Caniculicida 


CULTURE 

155 

01315 

131 


Dextrose 

A 

A 

A 


Levulose 

A 

A 

A 


Galactose 

A 

A 

A 


Mannite 

A 

A 

A 


Maltose 


A 

A 


Lactose 

- 

- 

- 


Saccharose 

A 

A 

A 


Xylose 

A 

- 

- 


Gel (hq) 

- 




Indol 

+ 

+ 



Nitrates 

+ 

+ 

+ 



Fiom time to time various gram-negative bacilli have been reported which 
bear a marked resemblance to Pfeiffer’s bacillus in morphology and manner 
of growth, but which cannot be classified as belonging to that group because 
of differing growth requirements Among these there might be mentioned 
Hemophilus para influenzae,® described by Riveis, Hemophilus cams, oiiginally 
isolated by Priedbeiger,® and Bacillus meningitidis ceiebrospinalis septicemiae 
isolated by Cohen'^ fiom three cases of meningitis 

Hemophihis cams resembles the organism which we have described here m 
its fermentation reactions, in mtrate reduction, but differs from it in its opaque 
growth on blood agar, and in its lack of pathogenicity for rabbits and guinea 
pigs Also it is apparently more strict in its growth requirements 

Cohen’s orgamsm has much in common with culture 155, in that it is es- 
sentially hemophilic yet can be grown upon dextrose ascitic agai , it shows a 
translucent confluent growth upon blood agai , it occurs as small bacillus 
similar to Pfeiffer’s, also as small coccobacillus, especially in broth , it stains 
more deeply at the center than at the extremities, and in animals it produces 
a true septicemia 

Prom these studies it woidd seem that this organism isolated fiom a case 
of memngitis must belong to a group of organisms essentially hemophilic, yet 
not as strict in then growth reqmrements as either the true influenza bacillus 
or the para influenza bacillus described by Elvers Therefore, if this organism 
IS isolated in additional cases and eontmued observation confirms it as a dis- 
tinct species, the designation Hemophilus para influenzae B is proposed 

SUMMARY 

1 An essentially hemophilic organism isolated from a case of a fatal 
menmgitis is described 
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2 Morpbologicallj tins organism cannot be distinguisbed from \anous 
members of tbe hemophilus group 

3 Cultura]]% this organism resembles the Pasteurella group more closely 
than the hemophilus group but the fermentation reactions show essential dif 
ferences 

4 Pathogcmcitj of the oigamsni descjibcd is much moie marked for labo 
ratoi^ animals, including dogs, than organism of eithei the hemophilus or 
Pasteurella group compared with it, the most striking and constant lesion 
being a hemorrhagic interstitial pneumonia 

5 Preshlj isolated gramnegatne coceobacilh should be subjected to ex 
haustne ciiUmal noil and animal inoculation befoie cHssideation is made 
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EMBRYONAL CARCINOMA OP THE TESTICLE* 


By L W Larson, M D , Bismarck, North Dakota 


A . DESIRE to report six cases of embrjonal caicmoma of tbe testicle and 
** incidentally to leview the voluminous literatuie on tins subjeet lias led 
to the preparation of this papei 


PREQUENCl 

Testicular tumors aie comparatn ely raie Tannei' found that approxi- 
mately 600 cases had been reported in the literatuie pievious to 1922, that in 
110,000 male admissions to the London Hospital, 65 had tumors of the testicle, 
that m 300,000 admissions, both male and female, to the Mayo Clinic, theie 
were about 50 testiculai tumois, and, that about one in 2000 male admissions 
(0 05 per cent) to a general hospital has this serious condition Hinman“ 
states that in 182,729 general male hospital admissions, there iveie 116 cases 
(0 063 per cent) of testiculai tumoi, and that theie had been 649 cases re- 
ported in the liteiature Morton^ found that 102 patients who had a tumor 
of the testicle had been operated upon up to the end of 1927, at the Mayo Clinic 
The mortality statistics of the United States Bureau of Vital Statistics show 
that malignant tumors of the testicle constitute about 0 6 per cent of all malig- 
nant tumors in men 

HISTORY 

A tumor of the testis was desciibed in 1696 by St DonaU in which a 
ludimentary skull and the embijonic eyes of a paiasitic fetus were found 
Johnson,^ m 1856, was the fiist to ascribe a trideimal origin to certain tumois 
of the testicle Langhans and Kocher,'* in 1887, uith tlie aid of the micio- 
stope, ventuied the opinion that most of the testiculai tumois are teiatomas 

ORIGIN 

Ewing,“ in 1911, after having reviewed the liteiatuie thoroughly and 
having analyzed 19 cases, came to the conclusion that practically all testicu- 
lar tumors aie teratomatous in origin, that in those cases in which one type 
of tissue predominates, appareutl 3 '^ at times to the exclusion of all other D'pes 
of tissue, the true explanation lies in the assumption that the predominant 
tissue represents an overgrowth of that particular derivative, and the tumor, 
although teratomatous in origin, assumes the appearance of a unicellular type 
of tumor 

Cheyassu,® in a classic thesis, showed that 59 out of 120 cases of testicu- 
lar tumor weie of a solid medullarj large celled type He stressed the re- 
semblance of these cells to the speimatocyte, and, assuming that they were 

•Read at the Eighth Annual Comention of the American SocIet> of Clinical Pathologist"; 
PorUand Oregon Jul> 5 G and 8 1929 Tintnfa 

From tlie Department of Pathology Quain and Ramstad Clinic Bismarck North Dakota 
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dcmcd from the cells of the scQiinal tubules, called the tumors “scmmomes ” 
The term **semmorae” or “spematootomn” Ins since been used Deber 
nnrdi/ Nicholson,* Tanner,* Schultz and Eisendrath ° Southam md Lmnell*'’ 
in describing this particular pc of tumor 

Ewing has remained steadfast m his belief that these tumors are tera 
tomas mainlj because he has often seen the characteristic appearing ‘ semi 
nome” cells in teratomis and in '\er% enrh crabr3onal carcinoma, he has 
found minute traces of eartihge, entodcrmal aheoli and squamous epithelial 
cell groups So, Euing** is forced “to conclude that this common tumor of 
the testis is alna3s a one sided deaelopmcnt of a teiatoma, and is not derned 
from the adult spermatoblnsts *’ Iliinnan, ot al who haic written volu 
mmousl3 on the subject and who faiored the monodermal theory of origin, 
in a recent publication* report that the3 haie found tissues of various types 
associated with t3T)icaI scmmomatoiis tissue and conclude that “the term 
'seminome* or *spennatoe3 toma* must therefore, be regarded as a misnomer, 
and the contention of Chciassu is disproved in faior of Ewing^s theory “ 
In a Hunterian Lectuie Caims** substantiates the Mews of Ewing Homs** 
found typical “scminorac*' cells in a metastatic nodule in the lung from a case 
of teratoma of the testis and agrees witli Ew mg m that practically all tumors 
are essentially teratomas The cMdcncc therefore, seems fairly strong in 
favor of the thcor3 that practically all testicular tumors anse from totipotent 
sex cells and aic of teratomatous oiigni The so called senunome is a modifi 
cation of the carcinomatous clogeneration found in most testicular tumors 

Eeceatlj, Steiens and Ewing** haie reported a ease of adenocarcinoma of 
the testis, which tlic} believe arose fiom the testicular tubules They state 
that Gordon Bell had preMousl3 reported foui such cases, m three of which 
Ewing concurs in the diagnosis Tins fjpe of tumor is characterized by an 
occurrence m a later decade of life and a slow grow mg affair with a relatively 
good prognosis It would appear therefore, that there are two varieties of 
testicular carcinomas, the common type of embrj onal caremoma and the rare 
adenocarcinoma 

I believe that it is fairly well agreed (Emng * Ilinman**) that primary 
sarcoma of the testicle is comparati\elv rare Dew**^ believes that only about 
2 per cent of testicular tumors can be regaided as primarj sarcomas Tin 
doubtedly, a large proportion of the sarcomas reported in the literature is, in 
reality, caremomas 

CI«VSSIF1CATI0N 

Granting, therefore, that all testicular tumors are teratomas, Ewmg^s*^ 
classification seems to be quite acceptable especiallj to the clinician He di 
\ides them into thiee main \arieties 

1 Adult embijonia or teratoma 

2 Erabr3oid, teratoid, oi mixed tumors 

3 Embnoual malignant tumors 

The adult embr3omas constitute a \ei3 small group of testicular tumors 
and are similar to the dermoids found m the ovarv The majority of them 
appear to be congenital, Cairns'* finding an 84 per cent occurrence during the 
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METASTASES 

All teratomas, iiliethei mixed type or embiyonal, are malignant and 
eventually metastasize Extension is first along the spermatic lymphatics and 
vems Secondary tumors in the lumbar nodes are common, Cairns^^ reporting 
29 out of 33 cases An epigastric tumor involving the nodes of the celiac 
axis IS often the first sign of metastasis Metastases may extend up into the 
mediastinal and cervical nodes, where they may reach great size Cases are 
on record in which the tumor spread continuously by means of the veins up 
to the heart Embobc nodules in the lungs, liver, brain, kidneys, and stomach 
are moie common as a result of venous passage Invasion of the vertebrae 
uith remittent paraplegia occasionally occurs Likewise, involvements of one 
or both ureters followed by hydronephrosis and uremia have been reported 

DIAGNOSIS 

It IS not within the province of this paper to discuss the clinical diagnosis 
of testicular tumors However, the diagnosis is primal ily a matter of exclu- 
sion In the differential diagnosis, inflammatory conditions, hydrocele, sper- 
matocele, tuberculosis, gumma, and tumor must be considered 

PROGNOSIS 

Malignant testicular tumors are recognized as among the most malignant 
neoplasms known Chevassu® reports 19 per cent living at the end of four 
years among 100 patients Tanner* reports 465 followed cases 377 or 81 per 
cent were dead from metastases, and 25 or 5 5 per cent were living and well 
four years or more after orchectomy He found that the mixed type of tera- 
toma IS more malignant (90 per cent) than the embryonal type (60 per cent) 

The prognosis appears to be especially unfavorable in children Kober 
(quoted by Kutzman^*) found that 4 out of 10 patients died of metastases 
within one year of castration, one was living two months postoperative, and 
the other five had not been heard from Steffen (quoted by Kutzman^*) after 
reviewing 25 cases of his own and from the literature found that 13 patients 
were dead from recurrence or metastases withm eleven months after opera- 
tion, 7 were living, and of these 7, only 2 were well, and 7 were not heard 
from , therefore, of his followed cases, the mortality was 80 per cent 

TREATMENT 

Several methods of treatment have been advocated Simple orchectomy 
will cure those cases in which metastasis has not occurred, but it is impossible 
to alwajs detect the presence of early metastasis into the nodes usually in- 
volved Since simple orchectomy gives four-year cures m only 10 to 15 per 
cent of the cases, a more drastic treatment has been advocated by Hmman 
and others In 1914, Hmman^^ reported a collection of 46 cases in which a 
radical operation had been performed This procedure removes the lymph 
zones in the retroperitoneal and lumbar areas along the aorta and vena cava 
The operative mortality was 11 per cent Forty-six per cent were ahve, 1 
five 5 ears, 1 four years, 5 three years, 2 two -sears, and 11 one year or less 
foUowmg operation There was a probable cure in at least 4 patients who 
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tubules, and Ewing maintaining that they are mcrelj one sided developments 
of a preexisting teratoma 'W’hate\cr their point of origin, it is agreed that 
they constitute a distinct t 3 pe of testicular tumor, both as to structure and 
malignancy 

ETIOLOGY OP TERiTOMl TESTIS 

Relation io Injury — In spite of the fact that most men ha\e injured their 
testes at some time in fheir lues and rclafuelj fe^^ develop neoplasms of these 
organs, a surprising number of patients presenting themsehes with such 
tumors gne a definite historj of a pre\ious injurj Caiins'^ found 14 out 
of 70 patients (18 per cent), Tamiei* found 22 in 100 (22 per cent), 3 of 
our 6 pitieiits (50 per cent) ga^c a definite hisforj of injury Che^assu'' 
states that traumatism favors the giowth of testicular tumors but believes 
that this theorj has been overrated 

Relation to Position of the Testicle ' — The majoiitj of vnters agree that 
the undescended testicle is more pi one to dcAclop a teratoma than the normal 
organ Aurousseau* after summarizing 76 cases calculates that 10 per cent 
of the malignant tumors affect the abnormallj placed testis and since only- 
one out of a thousand testicles is found outside the scrotum the relative in 
cidence of tumor in the undcscendcd testicle is greater than in the normal 
organ Lund ^ sajs that malignant tumois of the normal testis are 10 3 times 
as frequent as in the testis in the abnormal position, but draws attention to 
the fact that onlj one in fi\e hundred testes is abnormally placed He quotes 
Bowing who states that malignancies of the undescended testicle constitute 
one third of testicular malignancies Tanner^ concludes that testes within 
the canal are more apt to become malignant Cairns” belieyes that the tend 
ency of the undescended testicle to become malignant is oyeremphasized and 
quotes Howard, who after a uide experience has come to the same conclusion 
Two of our 6 cases (33 per cent) were in undescended testes 

Age — ^Most testicular tumors occur dunng tJie ages of sexual actnitj 
Tanner^ found one under five jears, none between six and seventeen years, 42 
between eighteen and tvventj nine jears and 32 between twenty nine and 
thirty nine years These tumors arc comparatively rart in children Onlj 5 
of ChevassuV 61 cases of teratomas occurred in children under five years 
of age, and none of his 59 seminomes Philipp collected 42 cases of testicular 
tumors in children fiom the literature up to 1908 (quoted by Kutzman”) 
Kelley (quoted by Kutzman*') states that a few dermoids have been reported 
in children Our case of embryonal carcinoma in a child one year of age is 
probably the first to be reported Kutzman and Gibson*^ find only one case 
of seminome in children reported in the literature, and that in a child seven 
years of age 

Testicle Involved — Cases reported in the literature show that the right and 
left testicles develop tumors uith about equal frequency Tno of our 6 cases 
were in the right testicle and 4 in the left testicle 

Bilateral Ocewrence — This is an extremely rare phenomenon, Chevassu* 
finding only one m 128 patients 
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METASTASES 

All teratomas, iiliethei mixed type or embiyonal, are malignant and 
eventually metastasize Extension is first along the spermatic lymphatics and 
vems Secondary tumors in the lumbar nodes are common, Cairns^^ reporting 
29 out of 33 cases An epigastric tumor involving the nodes of the celiac 
axis IS often the first sign of metastasis Metastases may extend up into the 
mediastinal and cervical nodes, where they may reach great size Cases are 
on record in which the tumor spread continuously by means of the veins up 
to the heart Embobc nodules in the lungs, liver, brain, kidneys, and stomach 
are moie common as a result of venous passage Invasion of the vertebrae 
uith remittent paraplegia occasionally occurs Likewise, involvements of one 
or both ureters followed by hydronephrosis and uremia have been reported 

DIAGNOSIS 

It IS not within the province of this paper to discuss the clinical diagnosis 
of testicular tumors However, the diagnosis is primal ily a matter of exclu- 
sion In the differential diagnosis, inflammatory conditions, hydrocele, sper- 
matocele, tuberculosis, gumma, and tumor must be considered 

PROGNOSIS 

Malignant testicular tumors are recognized as among the most malignant 
neoplasms known Chevassu® reports 19 per cent living at the end of four 
years among 100 patients Tanner* reports 465 followed cases 377 or 81 per 
cent were dead from metastases, and 25 or 5 5 per cent were living and well 
four years or more after orchectomy He found that the mixed type of tera- 
toma is more malignant (90 per cent) than the embryonal type (60 per cent) 

The prognosis appears to be especially unfavorable in children Kober 
(quoted by Kutzman^*) found that 4 out of 10 patients died of metastases 
within one year of castration, one was living two months postoperative, and 
the other five had not been heard from Steffen (quoted by Kutzman^*) after 
reviewing 25 cases of his own and from the literature found that 13 patients 
were dead from recurrence or metastases withm eleven months after opera- 
tion, 7 were living, and of these 7, only 2 were well, and 7 were not heard 
from , therefore, of his followed cases, the mortality was 80 per cent 

TREATMENT 

Several methods of treatment have been advocated Simple orchectomy 
will cure those cases m which metastasis has not occurred, but it is impossible 
to alwajs detect the presence of early metastasis into the nodes usually in- 
volved Since simple orchectomy gives four-year cures m only 10 to 15 per 
cent of the cases, a more drastic treatment has been advocated by Hmman 
and others In 1914, Hmman^^ leported a collection of 46 cases in which a 
radical operation had been performed This piocedure lemoves the lymph 
zones in the retroperitoneal and lumbar areas along the aorta and vena cava 
The operative mortality was 11 per cent Forty-six per cent were alive, 1 
five 5 ears, 1 four years, 5 three years, 2 two -sears, and 11 one year or less 
foUowmg operation There was a probable cure in at least 4 patients who 
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had ima^on of the lumbar nodes at the time of operation In a later pub 
hcafion Hmman = reports a total of 79 cases in nhich a 30 per cent cure 
resulted from flic radical procedure Cairns'^ states that out of 74 cases 
reported from the London Hospital, 55 of the patients had simple orchectomj 
and 10 had the radical operation There nas no opentne moitalitj Re 
coiery after orchectomy ivas 33 per cent, and following the radical operation 
it was 312 per cent This might be accounted for bi the fact that those 
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Fie 2 — Case 1 Photomicrograph 


patients in whom tlie radical opeiation was performed had mostly mixed 
fDmors and therefore of greater malignancy than the single type cell tumors 
that comprised the majority of the patients given simple orchectomy 

Coley*® reports 78 cases of malignant tumors of the testicle treated with 
a Combined vaccine of Bacillus prodigiosus and Streptococcus erysipeloidcs, 
lu ^\hlch 22 patients or 28 per cent sun-ived more than two jears 

Numerous writers recommend radium and x ray therapy, either alone or 
as an adjunct to surgerj Dean** reports 9 out of 13 patients with primary 
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opeiable tumors in ivliicli orcliectomy ivas not done, living fiom six months 
to five years one month after radium and deep x-iay therapy, 4 out of 16 
patients with primary inoperable tumois with metastases living from six 
months to five yeais five months, all thiee patients with local recmiences 
after oichectomy living from thiee years to ten yeais, 26 out of 81 patients 
(33 pel cent) with inopeiable lecuiiences and metastases following orchec- 
tomy living fiom thiee months to nine yeais thiee months, 9 of whom lived 



Fig 3 —Case 2 Gross specimen 



Fig- 4 — ^ase 2 Photomicrograph 


01 er two years , and 8 out of 11 patients (72 per cent) who received prophj - 
lactic tieatment aftei oichectomy living from six months to nine years Be- 
ports such as these tend to prove that radium and x-ray therapy have not 
only a palliative value, but probably vie with surgery in the average case 
The embryonal tjpes aie more radiosensitive than the mixed teratomatous 
types 

Ewing, in a personal commnnication last year, doubted the value of the 
ladical remoial of regional lymph nodes and recommended the piimary use 
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of X raj tlierapj , to be follow ed bj orcliectomj and then more x raj therapj 
Higgins^® ad\ocatcs the same procedure 

Our procedure has been the use of x ra\ therapj following orehectomy, 
whieh I believe is also followed at the Mnjo Climr 

CASE KEPOPTS 

Case 1 — Henry W , aged tliirtj eight, German farmer married Came to our Clinic 
May 2o, 1921, because of an undescended left testicle ind a tumor in the loft inguinal region 
Past liistor^ lias ncgatiro Present illness begin eight ivccks igo when tumor mass in left 



FIs 5—C&se 5 Gross specimen. 



Inguinal region began to appear The tumor had grown progressively and was so painful 
that he could not work 

Physical eiammation revealed an undescended left testicle and a large tumor in the 
left inguinal region The general physical examination was negative No evidence o 
metastasis could be demonstrated Orchectomy was done May 2S 1921 

The specimen consisted of a weU encapsulated soft tumor which on cut section, presented 
a pale pmk solid surface The epididymis was not involved Paraffin sections revealed an 
embryonal carcinoma in a lymphoid stroma No other tisane elements could be recognized 
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He ivas given liglit \ lay therapj to four areas in the left inguinal region on June 
30, 1921 A letter from the patient stated that he uas nell on May 28, 1929, eight jears 
after operation 

Case 2 — James B , aged thirtj mne, Bussiaii, farmer, married Came to our Clinic 
March 4, 1925, complaining of a swollen left testicle Past history was negative Present 
illness began ten months ago when he uas kicked by a horse The left testicle was injured 
and began to suell verj soon after the accident There i\as pain in the testicle for some 
time after the injury, but lately the pain has subsided The testicle has groun progressii ely 
larger since the injury No other complaints 

Physical examination re\ ealed a robust well appearing male Except for an ad\ anced 



Fis: 8 — Case 4 Pliotomicroeraph 


pjorrhea and seicral infected teeth, the geiicial phjsical examination was negative The 
left testicle uas enlarged to about twice the normal size, and was firm and smooth Or 
chectomj was performed March 5, 1925 

The specimen consisted of a large well encapsulated tumor measuring 5 bj 6 bj 8 cm 
The testicular tissue could not be recognized grossh. The epididymis appeared uninvolved 
Cut section presented a spongi, lobulated, jcllowish white surface of similar cliaracter 
throughout 

Paraffin sections revealed the tjpical cmbrjoiial tjpc of carcinoma in a Ivmphoid stroma 
No other tissues could be recognized 

The patient was given deep roentgen therapj to the testis, groin and mediastinum, 
beginning Jiarch 9, 1925, and seven times thereafter at irregular intervals until Maj 27, 192G 
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FroDi Jaduar\ uniU June 1926 he complained of much abdominal and left kidney pain 
Bo died September 3, 1026 eighteen months after operation 

CiBE 3 — Jog C L aged tlurtv single, laborer Came to our Clmic March 13 192o 
complaining of backache and a rupture Fast lustory uns negative escept that he had al 
'^nys had a left sided rupture No history of inyun The present illness began three weeks 
ago Tvith backache and pam in the left side There was no feier nor chills Since the pain 
began the rupture had been * out* and did not go back again 

Examination ahowed negative tlndmgs except for a questionable left inguinal herma 
and a left hydrocele 
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Operation uas performed March 16 192a and about an ounce of straw colored fluid 
Was found in the left tunica The testicle was enlarged to the size of an orange Orehec 
tomy was done and a left inguinal hernia repaired 

The apecimen consisted of aa egg shaped tumor measuring a by 6 by 9 cm All testicular 
tissue appeared to be destroyed The tumor was well encapsulated and on cut section pre 
seated a lobulatcd grey surface with smalt areas of hemorrhage and degeneration The 
epididymia was not involved 

ParatHn section revealed nn embryonal carcinoma m a lymphoid stroma No other 
tissues could bo recognued 
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He was given deep roentgen therapj, anterior and posterior, to the lower abdomen 
and left groin, on March 25, 1925 Ho left the hospital April 4, 1925, and returned April 
27th complaining of pain in the left renal area At this time he was given deep v ray therapy 
to the lower abdomen and also to the left renal area The patient left for his home in 
Hlinois in May, 1925 He entered a hospital there, but was not given x ray treatment A 
letter from his physician stated that he died Noiember 1, 1925, six and one half months 
after operation 

Case 4 — Arnold W, aged one jear, was brought to us June 4, 1926 because of a 
progressive increase in the size of the left testicle since birth History negative Normal 
birth Weight 9 pounds at birth Breast fed Had done well 
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Fig 12 — Case 6 Photomicrograph 


Examination revealed signs ot rickets A hard tense tumor about the size of a small 
hen’s egg was present in the left side of the scrotum It did not transilluminate light No 
areas of softening or fluctuation could bo detected 

Orchectomy was done June 5, 1926 

The specimen measured 2% by 3 by 4 cm The entire testicular substance was replace 
by a solid pearl colored tumor which was well encapsulated There were no areas of soften 
ing or necrosis One small area appeared to be hemorrhagic The epididymis nas no 
involved 

Paraffin sections reiealed cords and nests of embryonal carcinomatous tissue in a 
hanphoid stroma No other tissue elements could be recogmzed 
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No s ray or radium treatment iris given A letter from tho father stated that the 
child was living and well June 5, 1020 three jears after operation 

Case C — Kichard P aged tliirtj, American, miner mamed Consulted our Clime on 
January 14, 1929 complaining of a lump in tho right groin First noticed a painless lump 
about the size of an almond in the right groin in 1917 A }ear ago the lump began to 
increase in size Three months ago ho slipped and strained tho right limb and from then 
on tho lump slonly increased in sire Last ncek following a strain uhilo lifting the lump 
increased in size to that of two large thumbs Had never had pam m tho lump until the 
past week and since then it lias pained him onlj on exertion The past history was essentially 
negative 

Phj'sical examination was negative except for a freely movable painless mass the size 
of a small potato in the right groin The right testicle was not m the scrotum The left 
testicle was normal 

Operation was performed January 15, 1029 A tumor «as found in the riglit iiiguinal 
region l>*ing just below tho external inguinal nng The mass removed by tho multithcrm 
electrocautery knife and tho hernia repaired 

The specimen measured bj 5 bj 6U. cm The enlargement was symmetrical, the 
surface was smooth, and the epididymis was normal Tho capsule was smooth and intact 
Tho corpus was firm and somewhat nodular and on cut section presented a lobulatcd moist 
greyish white surface on which numerous fine connective tissues could bo seen There was 
no gross evidence of degeneration nor could any normal testicular tissue bo recognized 

Paraffin sections showed a typical embryonal carcinoma in a lymphoid stroma Ko 
other tissue elements could be recognized 

Ho was given a course of x raj thcrapj on January 24, 1D29 He was living and well 
on June 35, 1029, six months after operation 

Case 6 — Godliph R, aged twentv four German single farmer Consulted our Clinic 
on March 3G, 1929 compluning of an enlargement of the right testicle He first noticed tho 
enlargement seven months ago Has no pam in the testicle except on manipulation Has 
doubled in size during the past sue weeks No other complaints Past historj revealed 
long trouble for a year nine vears ago Had a cough hemoptysis etc but did not consult 
a physician so ho does not know whether he bad tuberculosis or pneumonia Has also had 
much trouble with pes planus 

Physical examination showed a well developed nod well nourished joung male There 
was a sobmaxillary and cervical adenopathy present a compensated mitral insnfficicncj , intact 
inguinal rings pes planus, and a finii smooth enlargement of the right testicle The lungs 
were negative 

Orchectomy was performed March 18, 1929 

The Bpecimeu measured 3% by 4 bj 7 cm It was very firm and its capsule wag smooth 
and vascular The epididymis wag gmootk and normal, grossly Cut section through thn 
corpus showed almost the total testicular substance with tho exception of a small area in the 
superior portion at the peripherj, replaced by a grejush wlute diffuse tumor which had a 
moist surface 

Paraffin sections showed an embryonal careinoma with numerous strands of fine con 
nechvo tissue in which a few lymphocytes could be found 

A senes of x ray treatments were given from March 27 to 29 19«i9 and a second 
senes on April 30 1939 He was bnng and well on Juno 18 1929 tliree monthg tflcr 
operation 


SUJOIART OF CASES REPORTED 

An analysis of our cases reveals some interesting observations (see Figs 
33 and 14) The ages of the patients ranged from one year to thirty nine 
years, four occurring during the third decade and one during the second 
decade and one in infancy Three (60 per cent) patients ga'v e a definite his 
tory of a prenous injury to tlie organ The length of time tint the patients 
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had been conscious of an abnoimality vaiied from three weeks to ten or 
twelve months Two of the patients complained of constant pain in the 
testicle, two espeiienced pain onlj*^ when the organ was handled oi in the 
least wav traumatized, one had had pain hut was free from pain when he 
consulted us, and the infant had never complained of pain Four occurred 
in the left testicle and two in the light testicle In three cases (50 per cent) 
a hydrocele complicated the tiimoi Two cases (33 per cent) were in un- 
descended testes and a like number veie associated with an inguinal hernia, 
in one case (Case 5) both the abnoimal position of the testicle and an ac- 
companj'mg hernia being piesent 


CASE 

[ AGE 

DURATIOIT 
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1 

38 
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+ 

- 

L 

2 

39 

10 mo 
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subsided 

Kicked by horse 
10 mo ago 

L 

3 

30 

3 wk 

+ 

- 

L 

4 

1 

10 12 mo 

— 

- 

L 

5 

30 

Lump groin 12 
yr Increased 
size 3 mo 
ago 

On exertion 
only 

In childhood, 
also 3 mo 
ago 

E 

6 

24 

7 mo 

Only on manip 
ulation 

Willie riding 
horse 
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- 
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Fig 14 — Analjsls of case reports 


The moitality to date has been 33 per cent, one patient living sis and 
one-half months and one patient eighteen montlis after oichectomj In both 
of the fatal cases, the patients obtained intensive s-raj theiapy The patient 
that has bved the longest (eight years) received onlv two sittings of small 
doses of roentgen theiapy, while the infant, who has Ined three years, re- 
ceived no s-ray treatment Cases 5 and 6 have received massive doses of 
s-ray therapy, but they are both such recent cases that conclusions could 
not be faiily drawn from them Thus, a measure of the efScacy of x-ray 
treatment from a study of our cases cannot be determined The only logical 
conclusion must be that in the fatal cases, metastases had taken place by 
the time operation was perfoimed, while in the apparently cured cases 
(Cases 1 and 4) the neoplasm was limited to the testicle 

COMMENT 

Because of the nature of the organ from which tumors of the testicle 
arise, it seems reasonable to suppose that most of them would have a com- 
plex structure The evidence set forth by Ewing, Hinman, and others seems 
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conclusne tint thej are all essentiallj teratomatous "We hare been unable 
to find ail} other denvatnes than the embnonal tvpe of carcinomatous cells 
in our primar} tumors Hoiieier, iie have not had the opportunity of mak 
ing postmortem examinations of any of our cases and thereb} determine the 
t}pe of tissue found in all the metastatic nodules The important considera 
tion regardless of larjing opinions as to tissue derivatives classificationb, 
nomenclature, etc, is tint the tipe of tumor herein leported constitutes a dis 
tmet elinicil ciititv with a greatci radiosensitiv encss and therefore a better 
prognosis than the tumor that is obMoiisli teratoid in structure 

The question of the etiolog} of tumors is aliiais an interesting one All 
that ne have been able to suggest iiitli legnrd to testicular neoplasms are 
contributing factors onh Just ivliat influence tianma position of the testicle 
previous infections, etc, have on the subsequent development of a neoplasm 
it IS most ditficnit to eviluate from the data at hand Certainly age must 
be an important factor since most of the testicular tumors develop between 
the ages of eighteen and fortv jesrs This is the period of greatest sexual 
activitv in the average male and it seems rensonable to suppose that this 
factor IS a verj important predisposing one And yet, the occurrence of a 
tumor in a child one vear of age, such as the one herein reported, which is 
similar to the tjqie of tumors occurring in mature men, would appear to 
entirely overthrow the theorv tint sexual aetivnt} is the most important con 
tnbutmg factor Not until the causative agent or agents are discovered will 
we be able to properlj evalinte the meager information we have as to etiologv 
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DISCUSSION 

Dr Charles E Dral e — Tissue pathology is of special interest to me, and this par 
ticular type of pathology has been more or less confusing I feel that we must be careful and 
not be too dogmatic in our terminology, so that the more I haie studied these types of 
tumors the more I have been inclined to call them “malignant tumors of the testicle” rathei 
than to classify them in any particular way Wlierever there are epithelial colls, there also 
you can have carcinoma no matter where it is As to the two groups of pictures of Dr 
Larson’s, they were induidualh more or less uniform in character One group showed 
the variation in type of growth and emphasized the fact of not being too dogmatic about 
terminology Epithelial cells may change from the normal, and when the epithelial cells be 
tome malignant, they do not continue in their normal type of growth Not only do they 
change in the methods of growth but also m morphology and therefore can take on multiple 
types of shape and character as shoivn by these slides A year or two ago I saw a tumor 
of the testicle ibout 5 cm in diameter which was typically adcnoearcinom i These ire some 
yvhat rare There was no suspicion of any other type of growth in it This was confirmed 
by other dimes All these tumors are mabgnant or nearly so I cannot help but feel like 
emphasizing the necessity in uot being too dogmatic in our classification of these tumors 
and that i carcinoma may originate m any part of the body, at any time, from an saurce, 
yyherever there is epithebal structure 

Dr Zera E Boltit — I haie personally seen quite a number of Dr Hinman’s slides iiid 
those of Dr Busk I think that I probably have seen two or three tumors which yvere cut 
up to small pieces and practically entirely blocked and nothing could be found but an adeno 
carcinomatous arrangement It is interesting to note that the author found a large number 
of rest colls embryonic in type It might be that these are responsible for some of the 
tumors 

Dr Eoy TV Sammacl — There is just one point yvhich I yvish to bring up that is 
the question of the relation of trauma to etiology as it comes up under the Workmen’s Com 
pensation Act Of course, the whole subject of the relation of trauma to tumors comes up 
there also Everyone can recall an injury at some time or other to the testicle, and the 
workmen who develop mabgnant tumors are no eveephon When these cases come before the 
Industrial Accident Commissions they must attempt to settle the question Now, it seems to 
me that the bterature is mdefimte on the subject as I suppose it must be I liaye just re 
yiewed fourteen or fifteen papers published in the last few years, and I think there were 
only four in which this question was discussed All of these rather tended to decry the idea 
that trauma is a factor of importance When these cases do come before the Industrial 
Accident Commissions, the pathologist is usually called upon to express an opinion either b 
the insurance company in defense, or else by the beneficiary What is he going to say ! 

Dr Leonard TV Larson — I think that Dr Drake’s remarks about being conseryatne 
in the classification of testicular tumors is well taken I do not wish to give the impression 
that this particular typo of testicular tumor is the only type found ^\c have had fiie cases 
since I came to Bismarck, and I find record of one before that time, making a total of six 
This, of course, is merely a comcidence, and it shows that reporting a small series of c.ises 
does not mean so much Howeyer, it is interesting to note that we haie seen this type of 
tumor in six instances during a fiy e-year period If you yvill investigate the article written by 
Hinman receiitlv you will find a classification of testicular tumors that covers about four 
pages I think Ewing’s attempt to put them into a few simple types is a very good one 

I yvas much interested to hear Dr Bolm’s statement that he had seen a pure adeno 
carcinoma I am sure Dr Ewmg would be much interested in seeing Dr Bohn’s case because 
wlicn T talked to him over a year ago he yvas very enthusiastic because he had found such 
a case He has reported that case wathin the last month or so 

The relition of trauma to the etiology of tumors is a very important one I do not 
know what the medical profession is going to do about it We see a great number of cases 
in which this question comes up because the Workmen’s Compensation Bureau is loc ited in 
our city Recently, an eleyator operator, who bad fallen and injured his chest came m with 



EMBHYONAL CARmOMA OF THE TESTICLE 


347 


an abscess of tlic chest which had <lc\eloped at the point of iiijur\ some time after the 
accident On examination i\o found that he Ind an old tuberculosis in both lungs and that 
the abscess ^nos n tuberculous abscess Of course he and his friends are going to proirc to 
the Workmen’s Compensation Bureau that the injury caused the abscess There should be 
some way of getting together on these things 

Dr 0 A Brines — There is no use saying this matter has all been cleared up It is 
still somewhat confusing and yet I think that tho whole thing has been to quite a large 
extent clarified and I think that the idea that we aro dealmg primarily with mixed tumors 
is becoming gradually accepted The most difficult thing is to hit upon a real good name 
to call them probabh one is ns good as the other Teratoma is all right except that they 
do not resemble the average teratoma It certainly is true that tho epithelial tissue in these 
neoplasms is tho important thing The other tissue does not reallj enter in very much The 
greatest plea that can be made is to simpUfj the present classification and instead of the 
large number of terms now being used to describe these tumors perhaps one name can be 
used for all of them 



OXALIC ACID AS A EEAGENT POE ISOLATING TUBERCLE 
BACILLI AND A STUDY OP THE GROWTH OP ACID-PAST 
NONPATHOGENS ON DIPPERENT MEDIUMS WITH THEIR 
REACTION TO CHEMICAL REAGENTS^ 


H J CoRPER, M D , Ph D , AND Nao Uyei, Ph D , Denver, Colo 


I N DETERMINING the value and linntations of a method foi isolating 
tubeicle bacilli fioni contaminated tuberculous materials foi diagnostic 
pmposes, consideiation must be given to many factois vliicli may contiibute 
to the simplicity and aceuiaey of the piocedui-e for practical purposes Earlier 
studies by us,^ reported before the American Society of Chnical Pathologists 
as part of the outbne of the Research Committee, have established that an 
appropriate culture method could be used advantageously in place of guinea 
pig inoculation for the diagnosis of tuberculosis when the bacilli were not 
found to be present in the oidinaiy stained smeai examined microscopically ° 
The method essentially consists in destroying the contaminating microorgan- 
isms in the tuberculous material by the addition of an equal volume of 6 pei 
cent sulphuiic acid and after thorough mixing, incubating foi thiity minutes, 
diluting the acid with sterile sabne and planting the sediment on a 6 per cent 
glycerol water crystal violet potato cylinder medium ^ This medium was 
found in comparative quantitative tests to be the best nutrient medium, of 
all those tested, for the purpose of supporting the growth of tubercle bacilli 
when present in only small numbers in the tuberculous materials, as well as 
being best suited, due to the crystal violet present, to suppress the growth of 
such rapidly gi owing microorganisms as may have survived the sulphuric 
acid treatment 

There are certain undesiiable featuies to the use of sulphuric acid, such 
as its marked avidity for water which makes likely an alteration in concentra- 
tion after long standing, especially in strong stock solution Its corrosive 
action on the hands and clothing is also a disadvantage to its use In order, 
if possible, to find a reagent not possessmg these undesirable featuies, a sur- 
vey of other acids was made with the result that oxalic acid, obtainable nr 
pure crystalbne form and, therefore, of definrte chemical composition, proved 
encouraging in that it gave piomising results in preliminary tests which indi- 
cated a higher jneld of cultures as well as a lower percentage of contamination 

I A comparison of oxalic acid and sulphuric acid as a reagent for 

DESTROYING CONTAMINATORS 

In an effort, therefore, to improve and simplify the culture method for 
tubercle bacilli as far as possible the following experiments were performed 
m elaboration of earber encouraging piebminary tests For the purpose of 

•Read at tlie Eighth Annual Con\entlon of the American Societj of Ciinical Pathologists 
at Portland Oregon Julj 5 6 and 8 1929 

Prom the Research Department National Jewish Hospital at Dcnter Colorado 
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corapaiiug the efficiency of osaho acid as compared to sulphuric acid sixteen 
positnc tuberculous sputums were obtained and after thorough mixing were 
diiided into one cubic ceutimetei poitions, placed in 15 c c graduated centri 
fuge tubes each specimen treated ^Mth an equal \olume of diffeient concen 
trations of oxahe aeid fiom satui ated to 2 per cent solution and for the 
purpose of control a similar one cubic eentimeter specimen was treated in the 
usual prescribed mannei nith an equal lolume of G per cent sulphuric acid 
After incubating the well mixed acid treated specimens for thirtj minutes at 
37° C , ■svith occasional shaking during this time each was diluted b\ the 
addition of 10 c c of steiile 0 9 per cent saline solution and after eentrifuga 
tiou the sediment nas planted on tubes of cnstal Molet potato cylinder medium 
and read after iCcUlai inter\als of incubation at 37° C The findings resulting 
fiom tins comparative stud\ arc reemdod m Table I 

Table I 


A CoitPARisoN or 0'«\r*ic Acid avb SuLpmmic Acid Revoent in the TRE-iruENT or 
Positive Tcbercolous Spotcmb fop Isolating Tubercle Bacilli 



1 CLLTIRB REbULTB IN PER CE IT 

REAOEUT ISED 

POSITIVE TUBERCLE ' 

BACILLUS ISOLVTIONSt 

COhTVSIINATlOVS 

6 per cent Sulphuric Acid 

78 

28 

Saturated Oxahe Acid 

80 

15 

(about 9 5 per cGnt)t 

7 per cent Oxalic Acid 

85 

14 

5 per cent Oxalic Acid 

88 

15 

2 per cent Otihc Acid 

66 

1 45 


The percentage results were calculated from the number of culture tubes presentlnff 
positive cultures of tubercle bacilli or contaminations as compared to the total number of 
tubes used in each test There were Rve tubes planted from each sputum In each case making 
a total of €lght> tubes for each reagent. 

tOn the basis of sputums alone the results were 100 per cent In that everj sputum gave 
at least one positive culture for tubercle bacilli even Including those treated with the « per 
cent oxalic add reagent 

international Critical Tables published for the National Research Council b> McGraw 
Hill Bool Companj 4 250 102S gives 9 52'' oxalic acid (C HiO« soluble at **0 C 

It IS to be noted from an examination of the rtsults lecordcd in Table I 
that the findings with saturated or 7 or 5 per cent oxalic acid were almost 
identical so far as percentage isolations of pure cultures and percentage eon 
taminations were concerned uhile 2 per cent oxalic acid proved to be deeid 
edlj less serviceable both in destroying contaminators as well as providing 
pure cultures of tubercle bacilli In concentrations of 5 per cent to a satu 
rated solution oxalic acid also proved to be more satisfactory than 6 per cent 
sulphuue acid, in that a definitely lower percentage contaminations resulted 
from its use as uell as a greater percentage of positne cultures of tubercle 
bacilli being yielded 

The foregoing results with positne sputums suggested a greater germi 
cidal action of the oxahe acid m 5 per cent to saturated solution (equal vol 
ume being added) toward the contaminators as well as a reduced toxicity 
toward the tubercle bacilli as compared with an equal -volume of 6 per cent 
sulphuric acid m sputums It therefore appeared advisable to determine 
farther whether any difference existed in control experiments uith seedings 
with pure suspensions of tubercle bacilh m tuberculostatic tests For this 
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pm pose tubercle bacilli neie planted in giaded amomits upon tubes of cr 3 's- 
tal violet potato medium to Mhicli bad been added one cubic centimeter of 
6 per cent glycerol watei containing \arying amounts of oxalic acid from 

0 0001 pel cent to 5 per cent The seedmgs with finely divided suspensions 
of virulent human tubercle bacilli (“Gluckson”) ranged fiom 0 000,001 to 
10 mg The growth on this medium at 37° C using glyceiol water crystal 
violet potato cylinder medium as control was lead at legular intervals and 

1 ecorded The results after eight weeks incubation are recorded in Table II 



Fig 1 — Tuberculostatic action of oxalic acid (CHOi) In glycerol water crjstal \lolet 
potato L\]inlei iiicdium toupaied with that of su phuiic acil (H SO,) Tne medium ivas 
planted ixltli a suspension of \irulent human tubercle bacilli (Gluckson) containing one mllll 
giam per cubic centimetei and Incubated foi three xvceks at 37“ C The concentration of 
oxalic 01 sulphuric acid in the glxceiol water added to the Cl^stal \iolet potato cx Under Is 
designated for each tube In the photogiaph Isote the decided inhibition of groxvth xxith the 
J5 pel cent su phuric acid xxhich xxas haidlj uppiitiable xxith the 0 5 pei cent oxalic acid 
at th s time 



Pig 2 — Growth of smegma bacilli on dllfeient mediums planted xvith a suspension con- 
taining 0 000 1 mg per c c. and incubated fourteen dajs at 37 C Note growth on all the 
mediums slighUx less so on Longs nonprotein agar medium Fiom left to right the tunes 
of medium are (1) gljcerol water potato cxlmdei medium (2) glxcerol water crystal violet 
potato cjlinder medium (3) medium P (25 per cent giound potato 2K per cent gljcerm 
and 1^4 per cent agar) (4) Long's nonprotein medium (5) PetrofTs gentian violet e g 
medium, (6) Dorset s egg medium and (7) 5 per cent gljcerol broth agar 


It IS clearlj' eiident from the findings i ecorded in Table II that oxalic 
acid in 0 1 per cent concentration m the glyceiol water exerts no tuberculo- 
static action, while concentrations of 1 per cent or moie exercise a defimte 
retarding influence upon the growth of the tubercle bacilli on the crjstal vio- 
let potato medium Now if we apply this information to determine whether 
or not the oxabc acid used to destroy the undesirable contaminators in tuber 
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cnlous materials exerts a detrimental imBnence upon the baeilb, it is to be 
noted that the 5 per cent concentration is reduced to 2 5 per cent when added 
to an equal t olume of the specimen being tested, and on dilution with 10 -c e 
of 0 9 per cent sodium chloride solution, the concentration of oxalic acid 
becomes about 0 5 per cent which suffers a reduction to less than 0 1 per cent 
in being added as a fen drops of residue planted on the glycerol water crys 
tal violet potato cylinder medium containing, besides the potato, 1 5 c c of 
6 per cent glycerol water The fact that the oxalic acid is innocuous to the 
growth of the tubercle baeiUi when used in concentrations even to an equal 
volume of saturated solution is also borne out by tlie tests with sputums re 
corded in Table I 


Table II 

TUBEECCLOSTAnc ACTIOV OP OXALIC AaD OV VIRULENT HUSIAN TUBERCLE BlCILLI QsOWN 
OK Glycerol Crystal Violet Potvto Cylimier SIedidsis Aiter 
Eioot Weeks at 37 C 


AMOUNT or OXALIC ACID JV 1 C C G PER I 
CENT OLYCEROL ADDED TO CRYST\I, 
VIOLET POTATO CYLINDER MEDIUM 1 

1 

1 miolnt of scoIension i\ mo 
bacilli per cc used tor 

1 Cl LTURE TUBES 

or TUBERCLE 
SEEDING 

10 . i 

jjjiiiim^gQQiiiiiii 

IlIBHQ&SHi 

Control Glycerol Grys al Violet Potato i 
Cylinder Medium 

4" j 

2 

1 

6 per cent Oxalic Acid j 

0 

0 

0 

1 per cent Oxahe Acid 1 

2 

1 

0 

0 1 per cent Oxahe Acid 

4 

2 

1 

0 001 per cent Oxalic Acid 1 

4 

2 

i 

0 000 1 per cent Oxalic Acid 

4 

2 

1 


The amount of growth obtained on the medium is arbitral i)> graded from 0 =:no 
appreciable macroscopic growth visible to 4 =sa heavy and profuse gronth "over the entire 
medium 


In order to carry the comparison of tuberculostatic action of the oxabc 
acid and the sulphuric acid out more exactlj another experiment was per 
formed in which these acids m graded amounts were added to the 6 per cent 
glycerol water winch uas then used in the previously prescribed amounts (1 
to cc) incoiporated with the crystal Molet potato cylinder in a 6 by % 
inch bactenologit culture tube These culture tubes were then planted with 
graded amounts of suspensions of virulent human tubercle bacilli (GlucLson) 
incubated at 37° C and read at wcchly intervals As control the 6 per cent 
glycerol water crystal violet potato cylinder medium was used The results 
of this study are recorded in Table 11 A gmng the readings after eight weeks' 
incubation 

The findings recorded in Table II A indicate that the sulphuric acid in 
like concentrations in the gly eerol water added to the crystal violet potato 
cylinder mediums has a greater tuberculostatic action than the oxalic acid 
which IS distinctly noticeable in the concentrations of 0 5 per cent and greater 
Oxalic acid, exerted no effect in 0 5 per cent concentration and both acids were 
■without appreciable effect upon the growth of the virulent human tubercle 
bacilli in the concentration of 0 1 per cent or less 

Experiments are now in progress comparing oxalic and sulphuric acids 
for isolating tubercle bacilli from unne and animal tissues 
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In tuberculostatic tests ivitb virulent buman tubeicle bacilli as test organ- 
ism and gljcerol watei crj^stal violet potato cylinder medium as nutrient, 
sodium oxalate proved far less toxic tban oxalic and sulphuric acid in that 
even a one per cent concentration of this salt in the 6 pei cent glycerol water 
exerted no retarding influence upon the growth of the baciUi while a 5 per 
cent concentration exerted only a slight retarding effect Howevei, sodium 
oxalate inconiorated in 5 iiei cent glyceiol broth agai was decidedly bacterio- 
static in concentiations ovei one per cent but exerted no effect in 0 1 pei cent 
concentration 



Fig 3 — Growth of virulent a%ian tubercle bacilli on different mediums planted with a 
suspension containing 0 000 01 mg pei cc and Incubated fi^e weeks at 37' C Note growth 
on all the potato mediums and on Petroff s medium doubtful growth on Dorset s medium and 
no growth on Long’s medium or gljcerol agar From left to right the tubes of medium are 
(1) glycerol water potato cjllnder medium (2) gljcerol water crjstal \iolet potato cylinder 
medium (3) medium P (25 per cent ground potato 2% per cent glycerol 1% per cent 
agar (4) Pethoffs gentian \lolet egg medium (5) Dorset s egg medium (6) Lon^s nonpro- 
tein agar medium and (?•) 5 per cent ghcerol broth agar 



Fig 4 — Growth of acid-fast glass bacilli on diffcient mediums planted with a suspension 
containing 0 000 001 mg pci c c. and incubated eight weeks at 37 C Note growth ou all 
the potato and egg mediums but none on the gU cerol agai or Long s medium at this time 
From left to right the tubes of medium are (1) gljcerol water potato cv Under medium {-) 
gljcerol water crjstal violet potato cjlmdcr medium (3) medium P (25 per cent grouna 
potato 2% per cent givceiol per cent agar) (4) Petroff s gentian violet egg medlurn 
(5) Dorset s egg medium (6) Long’s nonprotein medium and (7) 5 per cent gljcerol brotn 
agar 


In Men of the fact that in eailici studies vith iirulent human tubercle 
bacilli the effect of acetic acid as a leagent for destroying undesirable con- 
taminators had not been leeorded and considering the interest at this time of 
the effect of this acid upon human tubeicle bacilli as compaied to the effect 
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on other nonpatliogenie and pathogenic acid fast baeilh tlie following erperi 
ment is now recorded According to the usual proceduie used hj ns for test 
ing the effects of i arious concentrations of a reagent upon both the undesirable 
contammators and the tubercle baeilli in a pathologic specimen eight positive 
sputums Mere appropriate!} prepared and tieated iiith an equal lolume of 
varjing concentrations of pure acetic acid from 2 to 20 per cent (b} weight), 
and as control like specimens iieie ticited with an equal tolume of 6 pei cent 


Table IIA 


Tubebcclostvtic Actiov op OXA.LIC Agio iv GL\cEaoL W \ter Crystal A iolet Potato 
Medium Compared With That or SuLPiit/Ric ^cid -VnER Eight Weeks 
INCUBATIOV AT 37 C 


per cent oxauc or sulphuric acid in 

C PER CENT GLYCEROL UATER 

ADDED TO MEDIUM 

AMOUNT OP VIRULENT HUMAN TUBERCLE BACILLI 
(OLUCKSOS) IN MO PER C C IN SUSPENSION 
USED FOR SEEDING CULTURE TUBES 

10 

!|||||||||[||Qn|Qg]^^ 

|[[[|||!Kns|!nm| 

Control gbcerol •aater erjatni violet potato 
cylinder medium 

4* 

2 

1 

3 0 per cent Oxabc Acid 

0 

0 

0 

3 0 per cent Sulphuric Acid 

0 

0 

0 

1 0 per cent Oxalic Acid 

2 

1 

0 

1 0 per cent Sulphuric Acid 

1 



0 5 per cent Oxalic Acid 

4 


1 

0 5 per cent Sulphuric Acid 

3 

1 

0 

0 1 per cent Oxalic Acid 

4 

2 

1 

0 1 per cent Sulphuric Acid 

4 

2 

I 


*The amount ot growth obtained on the medium is graded from 0 = no appreciable 
macroscopic crowth \l3lble to 4 =s a heav> profuse proTv-th On concentration less than 01 
per cent of added ozaltc or sulphuric acid there occurred no retardation of growth 


Table II B 


The EmiCT or Acetic Acid Upon the Microosoakismb in Tuberculous Sputums* 


REAGENT USED FOR THE PRELUIINAHT 
TREATMENT OP SPUTUMS BEPOSE PLANT 
INO ON GLYCEROL WATER CRYSTAL VIOLET 
POTATO CYLINDER MEDIUM 

PURE CULTURES OP 

TUBERCLE BACILLI 

UNDESIRABLE GROWTHS 

NUMBER or ; 
TUBES 
POSITIVE 

PEE CENT or 
TOTAL TUBES 
positive! 

NUMBER or 
TUBES CON 
TAMINATED 

PER CENT or 
TUBES CON 
TAMINATED 

Control 6 per cent Sulphuric Acid 

30 

75 

10 

25 

20 per cent Acetic Acid 

0 

0 

0 

0 

10 per cent Acetic Acid 

3 

8 

5 

12 

7 per cent Acetic Acid 

3 

8 

3 

8 

5 per cent Acetic Acid 

2 

5 

7 

18 

2 per cent Acetic Acid 

1 

2 1 

11 

28 


Eliffht tuberculous sputums positive by microscopic examination were used In this studj 
tA total of forty tubes of glycerol water crystal violet potato cylinder medium were used 
for the tests for each reagent and the percentages are figured on this basts 


sulpilune acid and incubated (thirty minutes at 37° C ) diluted (\Mth 0 9 
per cent saline solution) the centrifugated residues planted on five tubes of 
glycerol Avater crystal violet potato c>Ijnder medium for each dilution of acid 
used and for each specimen of sputum being tested The results of these tests 
are bneflj- recorded in Table II B 

It IS CMdent fiom the results of the studj vith acetic acid recorded in 
Table n B that acetic acid even in concentrations as lou as 2 per cent added 
in equal volume to tuberculous sputums and incubated for thirtj minutes has 
a deleterious effect upon the human tubercle baciUi present m the sputums 
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II THE GROWTH OP ACID-PAST NONPATHOQENS ON VARIOUS NUTRIENT MEDIUMS AND 
THEIR REACTIONS TO VARIOUS CHEMICAL REAGENTS 

Witlim tlie past few years Sewall and De Savitsch^ reported on an inter- 
esting' plienomenon of antagonism oeeuriing between smegma bacilli and 
tuberele bacilli, and Dr Sewall suggested tbe desirability of learnmg more 
about tbe reactions of tbe nonpatbogenie acid-fast bacilli, and particularly tlie 
smegma bacillus, to various cbemical leagents and especially so since tbe usual 



riff 5 — Gro^\'th of acid-fast butter bacilli on different mediums planted with a suspen- 
sion containinff 0 000 001 mg per cc and incubated four '?\eeks at 37“ C Note growth on 
all the potato and egg mediums at this time and its absence on gijceroi agar and Long's 
medium From ieft to right the tubes of medium are (1) Long’s nonprotein agar medium 
(2) gljcerol ivater potato cj Under medium (3) gI>cerol nater crjstal violet potato cj Under 
mMium (4) medium P (25 per cent ground potato 2% Per cent gljcerol 1% per cent 
agar) (5) PetrofTs gentian \iolet egg medium (6) Dorset s egg medium and (7) 5 per 
cent gljcerol broth agar 



Fig 6 — Growth of acid-fast Daj bacilli on different mediums planted with a sus- 
pension containing 0 000 001 mg per c-c and incubated four weeks at 37° C Note ^onm 
on all the potato and egg mediums at this time and none on the glj cerol agar or I^n s 
medium. From left to right the tubes of medium are (1) gljcerol -nater potato 
medium (2) glj'cerol water crjstal jlolet potato cjlmder medium (3) medium P" (25 per 
cent ground potato 2% per cent gljcerol 1% per cent agar) (4) Petroffi’s gratlan 
egg medium (5) Dorset s egg medium (6) Long's nonprotein agar medium and (7) 6 per 
cent glycerol broth agar 


methods for isolating tubercle bacilli were not applicable to the isolation of 
smegma bacilli and since there existed no certain and reliable method for 
the primary isolation of this microorganism and investigations concerning the 
smegma baciUi usuallv had to be confined to the use of old laboratory strains of 
uncertain heritage To learn more about the reactions to chemicals and tlie 
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nutrient requiiemeuts of the nioie common noupathogenic acid fast baeilh and 
especiallj as these ma\ differ from the pathogenic tubercle bacilli uas the 
purpose of the following studies 

A Groioth of Nonpaihogc^iic Actd Fast Bactlh on Various Mediums — In 
order to determine the nutrient efficiency of the different mediums graded 
suspensions of the \anous nonpathogenic acid fast bacilli uere carefully pre 
pared, and uith these suspensions, the different mediums were planted and 
u ere then incubated at 37° C and the amount of growth recorded at weekly 
intervals The mediums tested ucre those used in our earlier studies with 



rig 7 —Growth of acid fjwt timothy bacilli on different mediums planted with a sus 
pension containing OOOOOOl ms per cc and In ubated four ne»ks fft 37 C Note growth 
on all the potato and egg mediums at this time and none on the gljcerol agar or Lon" 
medium From left to rfght the tubes of medium are (1) gljcerol nater potato cjJlnder 
medium <2) glycerol water crjstal volet potato cjlindcr medium (3) medium P (2S per 
cent ground potato 2% per cent glycerol 1 % per cent a-ar) (O p trofTs gentian violet a""? 
medium (5j Dorset s egg medium (C) ling's nonprotein agar medium and (7) S pe 
cent glycerol broth agar 



Fig S— Reaction of smegma bacilli to various chemical reagents as detem? riwl bj their 
growth after five weeks at 37 C on gljcerol water crjslaJ \lolet potato cylinder medium 
following treatment of a suspension containing 0 000 1 mg per act. with an equal \oIume of 
the reagent (designated In the photograph) for thirty minutes at 37 C and diluting with 
sterile saline solution the sediment after centrifugation being planted Note the growth on 
the control potato medium tube and on the tube which received the bacilli treated with the 
acetic acid reagent but not with the other reagents 


tubercle bacilli and included Long s nonprotein agar medium® containing 
2% per cent glycerol, 5 per cent gljcerol broth agar medium, Dorset egg 
medium,® Petroff’s gentian violet egg medium^ a 6 per cent glycerol water 
plain potato cylinder medium, 6 per cent gljcerol water crystal violet potato 
cylinder medium,* and a ground potato glycerol agar medium containing 25 
per cent by weight of ground autoclaved potato 2^ per cent gljcerol and 
IMs per cent agar (the latter labeled Medium ‘P' in Tables III to X) 
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The acid-fast bacilli used in this study included a smegma bacillus 
(Hygienic Laboratory strain), an avirulent avian bacillus (obtained from 
Dr Esmond R Long of the University of Chicago), a virulent avian bacillus 
(obtained from Dr Wm H Feldman of the Mavo Foundation), a grass bacil- 
lus (from Dr Long), two lapidly growing acid-fast bacilli “K” and “Day” 
(obtained from Di A A Day of Noithwestein University), a butter bacillus 
(from Dr Long) and a timothv bacillus (obtained fiom Di S A PetrofE of 
Trudeau Sanatorium) All of these baeilh except the virulent avian strain 
from Dr Feldman have been maintained in oui laboratory foi from at least 
two to five years The graded seedings with suspensions of the different 
bacilli on the different mediums were made in gradations of one to ten dilu- 
tions usually from amounts of 1 mg per c e to 0 000,000,001 mg per c c , each 
complete experiment with one strain of bacilli being run in duplicate and each 
dilution of seeding being tested by using four tubes of medium thus making 
duplicate experiments with quadruplicate tubes The tabulations are re- 
corded for simplicity as indicating a definite positive growth of the 

bacilli on all the tubes planted, indicating that not all the tubes were 
regularly positive or that one experiment proved positive and the duplicate 
negative, while “0” indicated that growth was absent from all the tubes 
planted in both experiments The culture tubes were read at weekly inter- 
vals for a period of twelve weeks at incubator temperature (37° C ) In these 
experiments no particular significance to the speed of growth was noted ex- 
cept in so far that most of the culture tubes planted with the heavier suspen- 
sions in the particular case under consideration revealed growth within two 
to three weeks with these rapid growers while with the relatively smaller 
seedings growth occurred even only after four weeks incubation In Table III 
is recorded the findings obtained with the rapidly growing acid-fast smegma 
bacillus (Hygienic Laboratory strain) 


T\bi,e III 

GaowTa OF Smeqma Bacilu (Hygienic LABORAToaT) on Different Mediums Planted 
With Suspensions Containing Graded Amounts of Bacilli 


MEDIUM USED FOR GROWTH 

AMOUNT OP bacilli IN MG IN SUSPENSION 
SEEDING THE CULTURE TUBES 

USED FOR 


0 01 

0 001 

0 000,1 

0 000,01 

0 000,001 

■iltliliHililiM 

Glycerol water potato cj Under 
medium 

•f* 

+ 


1 

0 

0 

Glycerol water crjstal violet po 
tato evlmder medium 

+ 

+ 

1 

+ 

1 

0 

0 

Medium “P” (25 per cent 

ground potato, 2 5 per cent 
glycerol and 1 5 per cent 
agar) 

+ 

+ 

+ 

+ 

0 

0 

0 

Dorset’s egg medium 

+ 

+ 

+ 

•f 

0 

Petroff’s gentian violet egg me 
dinm 

+ 

+ 

+ 

1 

0 


Long’s nonprotein agar medium 

+ 


1 

0 

0 

0 

0 

5 per cent glycerol broth agar 
medium 

+ 

+ 

+ 

9 

0 


•The results recorded in urolith oi Baciill are giien as ine 
four tubes being seeded for each medium and each dilution of bacilli nsed in 
-P Indicating all the tubes reicaled gron-th •within tuelve weeks incubation indicating 
some of the tubes or one experiment proved negative and 0 that all the tubes -acre negai 
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tive gioMths Oil this niecliuui Long's medium pio\ed least suitable foi the 
growth of these bacilli (gi owing onlj when seeded with suspensions contain 
ing 0 000,01 mg pei c c ) while the glycerol watei cij'stal violet potato cjhn 
der medium, Dorset’s medium, Petioff’s medium and glycerol agai occupied 
an intermediate position 

Contrasting with all the strains of iapidl 3 ’’ gi owing acid-fast bacilli le 
ported on in this study the viiulent avian tubercle baeilli isolated bv Di 


Table IA’" 


The Grovth oi Avirulfivt Avian Acid Fast Bvcilli o\ Different Mediums Plamid 

With Graded Suspensions 


MEDIUM USED FOIl GROM TH 

1 AMOUMl OF BVriLU IN MO IN SUSPENSION USED FOR 

I SFEDING THE CULTURE TUBES 


0 000,1 

0 000,01 

0 000,001 

0 000,000,1 

0 000,000,01 

Gljceiol Avater potato cj Under 
medium 

+* 

+ 

+ 

+ 

0 

GIa cerol Avater crystal violet po 
tato cylinder medium 

+ 

+ 

t 


0 

Medium “P” (25 per cent po 
tato, 2 5 per cent glj cerol 
and 1 5 per cent agar) 

+ 

+ 

+ 

+ 

0 

Dorset’s egg medium 

+ 

+ 

+ 

t 

0 

Potroff’s gentian Aiolot egg me 
diuin 

+ 

+ 

+ 

? 

0 

Long’s nouprotein agar medium 

+ 

+ 

0 

0 

0 

5 per cent gb cerol biotli agar 
medium 

+ 

+ 

+ 

? 

0 


•The maiklriKS are Identical to tho'sc h'sed In Table HI and the description Is frhon i 
the footnote of Table III 


Table V 


The Grovth of Virulent Avian Tubercle BaaLLi (Feldman) on Difffkint MEDUAf 

PLtNTED With Gr\ded Suspensions 


AMOUNT 01 bacilli IN MO IN bUSPEN'.ION UaED lOR SEEDING THE 
CULTURE TUBES 

10 I 01 


MEDIUM USED MR 
CULTURE 


Gljcorol Mater po 
tnto o Under me 
ilium 

Gljccrol M ater 
crj stal A lolct po 
tato CA Under me 
dium 

Medium “P” (ST 
per cent potato, 

2 5 per cent glj 
cerol and 1 5 per 
cent agar) 

Dorset’s egg me 1 + 
dium 

Petroff ’s gentmiil + 
violet egg me 
dium 

Long’s nonprotcinl + 
agar medium 
<5 per cent gbceroll + 
UrotU agar me 1 
dium 1 


0 01 


+ 

+ 

I 

I 


0 001 


+ 

+ 

0 

? 


0 000,1 |0 000,01 


+ 

+ 

0 

0 


0 000,001 


0 000,000,1 


0 000,000,0 


0 

0 

0 

0 


•The marklus TIro Identical to those^^acd In Table 111 and the do-^crlptlon Is plAcn 
the footnote of Table HI 
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Wm II Feldman,* and pro\cd pathogenic for chickens in recent tests 

bj Dr Ilenrv Scwall, rc\ calcd a striking favorable gro^vth promoting action 
of all the potato mediums for these bacilli as is noted from the findings 
recorded in Table V 

It IS to be noted from the data recorded in Table V that the virulent 
inian tubercle bacilli (Feldman) ttjII grow on all the potato mediums when 
planted nith suspensions containing as little as 0 000 000,1 mg of bacilli 


Table VI 

The GnoTmi ot- Acib-Fast Gbvss Baciixi on Different Mebiems Planted "Witn Graded 

SOSFEVSlONfi 


MEDIUM USED FOR CULTURE 

AAIOIVT or BlCJLLl IN MO JN Al'SPENSIOV USED TOR SEED 

INO THE LLLTLVE TUBES 


0 000 1 I 

0 000 01 

0 000 001 

0 000 000 1 

0 000 000 01 

Gl eerol A\ater potato cylinder 
medium 

* 1 

1 

+ 

+ 

? 

0 

f'h eerol irtlor crystal violet po 
Into cylinder medium 

+ 

+ i 

+ 

? 

0 

Medium P’* (25 per cent po 
into 2 5 per cent glycerol 
and 1 5 per cent agar) 

! + 

i 

1 ■*’ 

* j 

+ 

f 

0 

Dorset a egg mediuni 

' + 

i + 

+ 

1 ? 1 

0 

PctroIT's gentnn Molct egg me 
(hum 

: + 

1 

+ 

; + 


0 

Long’s nonprotein ngnr medium 

! * 

1 t 

i 1 


0 

5 per cent glycerol lirotli agar 
medium 

! + 

' f 

■ t 

0 j 

0 


The marklnff^ are {dentlcat to tho e use{l (n Table III and the description Is given In 
the footnote of Tabic III 


Table I II 


The Crouth of Aoin Fast N^ovpathooenic K* Bacilli o\ Diftebent Mediums Planted 
\Utii Graded Suspensions 


MEDIUM USED FOR CULTURE 

AMOUNT or CAt LLl IN MO IN SUSEENSIOV USED FOB SEED 

1 INO THE CULTURE TUBES 


1 0 000 J 1 

0 000 01 

1 0 000 001 ; 

0 000,000 1 

0 000 000 03 

( Jicerol uatcr potTto cylinder 
medium 

' +• 

4 

+ i 

1 

? 

0 

Glycerol water crystal violet po 
tnto c) Under medium 

; + 

+ 

1 + 

1 

t 

0 

Medium (25 per cent po 

tato, 2 5 per cent gl>coroJ 
and 1 5 per cent agar) 



t + 

t 

0 

Dorset s egg medium 

+ 

+ 

J 

0 

0 

Petroff's gentian Molet egg me 
dium 

i ^ 

+ 

i ’ 

i “ 

0 

T ong s nonprotem agar mcdiumj 

i + 

T 

1 ? 

1 0 

0 

5 per cent glycerol broth agar 
medium j 

i + 

t 

+ 

1 » 

1 

0 

0 


The markings are Identical to those used in Table III and the description la given In 
the footnote of Table III 


while the egg mediums require a seeding with 0 000 001 mg suspensions and 
glycerol agar and Long^s medium about 0 01 mg suspensions These findings 
closely parallel those with virulent human and bovine tubercle baciUi previ 



cylinder method for isolating tubercle bacilli recently dfscrlbed by us. 
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ouslj^ recorded by us® and explains the success achieved by Dr Feldman in 
isolating avian tubercle bacilli from pathologic materials by the use of the 
sulphuiic acid cijstal violet potato cylmdei method 

Similai expel imeuts concerned with the giowth of the glass bacilli, the 
“K” bacilh, the buttei bacilli and the Daj'^ bacilli on the various mediums 
are recorded in Tables VI to IX 

The acid-fast lapidly giowing glass bacilh (see Table VI) grows with 
equal facility on the potato and egg mediums tested in that giowth vas still 
obtained v ith suspensions containing as low as 0 000,000,1 mg bacilli per c c 
while on Long’s nonprotein medium and glyeeiol agai giowth oecuiied only 
vith slightlj heaviei seedings (about 0 000,001 mg pei ce suspensions) 


Table Vlir 


The Growtu of Acid Past “Butter” Bvcilli ox Different Mfdiums Planted With 

Graded Suspensions 


^f^DILS^ tSLD FOR CLLTCrRE 

\Moi NT OF Bacilli in mg in suspension used 

FOlt seeding CULTUnE TUBES , 

0 000,01 


0 000,000,1 

0 000,000,01 

Ghterol water pot ito etluider medium 

+* 

+ 

? 

0 

Ghcerol w iter eristal iiolet potato 

+ 

+ 

? 

0 

ctlmder medium 





Medium ‘P” (2o pei cent potato, 2 5 

+ 

+ 1 

1 

0 

per cent ghcerol and 1 5 per cent 





agar) 





Dorset’s egg medium 

+ 

+ 

? 

0 

Petroff’s gentian iiolet egg medium 

+ 

+ 

? 

0 

Long’s nonprotein agar medium 

+ 

? 

0 

0 

5 per cent glvcerol broth agar medium 

+ 

9 

0 

0 


•The rnarkings are identical to those used in Table III and the deserlption is prhen In 
the footnote of Table III 


The aeid-fast nonpatliogenic “K” bacillus (see Table VII) giev with 
equal faeiliti on all the potato mediums (with suspensions of 0 000 000,1 mg ), 
less so on the egg mediums (with suspensions of 0 000.001 mg ) and about 
equalh so on Long’s medium and 5 pei cent glaceiol bioth agar Althougli 

Table IX 


The Growth of Acid Fast Nonpathogemc “Day” Bacilli on Different Mediums Planted 

With Grided Suspensions 


! 

MEDIUM USFD FOR CULTURE 

AMOt.\T 

OF BACILLI 

SEEDING 

in mg in suspension 
the culture tubes 

USED FOR 

0 000,1 

0 000,01 

0 000,001 

0 000,000,1 


Ghcerol water potato ci Under 

+* 

+ 

+ 

? 

0 

medium I 






Ghcerol water cnstal violet po 

+ 

+ 

+ 

? 

0 

tato c' Under medium 






Medium “P” (25 per cent po 

X 

+ 

+ 

f 

0 

tato, 2 5 per cent glvcerol 






and 1 5 per cent agar) 






Dorset’s egg medium 

+ 

+ 

+ 

1 

0 

Petroff’s gentian iiolet egg me 

+ 

+ 

+ 

? 

0 

dium 






Long’s nonprotein agar medium 


1 + 

1 

0 

0 

5 per cent glycerol broth agar 

+ 

i ’ 

0 

0 


medium 

1 

1 





•The marklnus are identical to those used In Table III and the description Is gltcn in 
the footnote of Table III 
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there is a certain parallelism with the growth of the grass baeilhis, the egg 
mediums pro'ved sliglitlj less suitable for this organism (“K”) than the 
potato mediums and the glyeeiol broth agar and Long’s nonprotein medium 
about equal to the egg mediums 

The grouth of the aeid fast buttei bicillus tested on the potato and egg 
mediums proved to be about the same in that suspensions containing 
0 000 000,1 mg pel cc still ueie able to grou on these mediums The ability 
of these bacilli to drau upon a nide and limited nutiient souice is indicated 
by their abilitj to grow on Long^s medium and ghceiol broth agar in almost 
as low seedmgs as upon the potato and egg mtduims uhieh is m striking 
contrast to the slow growing pathogenic a\mu, bonne and human tubercle 
bacilli There is also a striking patallelism between the gronth of the butter 
bacillus and the grass bacillus (Table VI) 

The growth of the acid fast noupathogeinc Dav bacilli lesembled that 
of the rapidlj groning acid fast grass and butter bacilli on the potato and 
egg mediums in that grouth occurred uitli the 0 000 0001 mg suspensions 
Long’s medium, proved a little less suitable and with this organism glycerol 
broth agar pioved least suitable 


Table X 


The Growth or AcioFast Tiirornr Bicilu om Different Mepiums Pl-wtejo 
■\V iTir Graded Suspensions 


MEDIUM USED FOR CULTURE 

AMOUNT 

or DACILLr 
SEEDIhO 

IN MO IN SUSPENSION 
■mE CUL/TUBB TUBES 

USED FOR 




lllnilliuif 



Glycerol water potato c}lmder 
medium , 

Glycerol water crystal violet po | 
tato cylinder medium i 

Medium ‘ P ’ (25 per cent po 
tato 2 5 per cent glycerol 
and 1 5 per cent agar) 

■B 

+ 

1 

f 

0 

+ 

1 

+ 

+ 

t 

1 

0 


+ 

1 + 

i t 

0 

Dorset's egg medium 

+ 

+ 

+ 

f 

0 

Petroff's gentian violet egg me 
dtum 

+ 

+ 

1 + 


1 0 

Long s nonprotein agar medium 

+ 


' 0 

0 

' 0 

5 per cent glycerol broth agar 
medium 

+ 

+ 

; 1 

0 

0 


The markings are Identical to tho^c used In Table III and the description Is si\en In 
the footnote of Table III 


The acid fast timothy bacilli grew with equal facility on all the potato 
and egg mediums in suspensions as dilute as 0 000 000 1 mg per c c thus 
resembling the other rapidly growing nonpathogeuic acid fast bacilli studied 
Long’s medium proved less serviceable than glycerol broth agar for support 
mg the growth of the timothy bacillus 
In summarizing the pait of this study concerned vith the grovtli of the 
rapidly growmg acid fast nonpathogemc bacilli it is to be noted that practi 
cally all of these rapidly growing acid fast nonpathogens studied grew well 
on either potato or egg mediums in some eases slightly better on the potato 
mediums than on the egg mediums but in no case was a better grow th noted 
on the egg mediums than on the potato mediums The limit of growth on tlic 
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potato and egg mediums was with seedings of suspensions containing about 
0 000,000,1 mg of bacilli (a few drops of such suspensions being used foi 
seeding) In the case of the smegma bacilli (Hygienic Laboratory Strain) 
heaTiei seedings were requued even on the most suitable medium, a suspen- 
sion containing 0 000,01 mg pei c c being required The strain of virulent 
avian tubercle bacilli giew decidedly bettei on the potato mediums than on 
the otbei mediums including egg mediums in this respect resembbng the -viru- 
lent human and bovine strams of tubercle bacilli A wide lange of vanabil- 
itv in growth of the nonpathogenic aeid-fast bacilli on Long’s nonpiotem 
medium and glyceiol bioth agar i\as found but in no case was the contiast 



Fig 11 — Reaction of aclC-fast grass bacilli to various chemical rea^tnts as detei mined 
b> their gro-nth after three rveeks at 37° C on gpcerol rvater crystal Molet potato cjlindei 
medium foUov,inE treatment of a suspension containing 0 OOO 1 mg pel cc -with an equal 
volume of the reagent (designated in the photograph) for thirtj minutes at 37 C and dilut- 
ing with sterile saline solution the sediment after centrifugation being planted Note the 
growth of the control potato medium tube and on the tube planted with the bacilli treated 
with the acetic acid reagent but not with the sulphuric acid or sodium hj dioxide reagents 



bi^ 12 — Reaction of acid-fast 'K" bacilli to various chemical reagents as determine! 
bj their growth after seven weeks at 37° C on gljcerol water crystal violet potato cvlindcr 
medium following treatment of a suspension containing 0 01 mg per cc with an equal volume 
of the reagent (designated in the photograph) for thlrtj minutes at 37° C and diluting v- ith 
sterile saline solution the sediment after centrifugation being planted Note the growth wim 
this suspension at this time on the control tube and with those treated with the acetic, sul- 
phuric and oxalic reagents but not with the hv drochloric acid and sodium hjdroxlde reagents 


With the potato and egg mediums as sti iking as with the pathogenic human, 
bovine and avian bacilli in ii Inch case relatn eli heavy seedings were required 
to obtain growth on Long’s medium and glvceiol agai 

B Relative Resistance of Nonpathogenic Acid-Fast Bacilh to the Action of 
Certain Chemical Reagents — In order to extend the observ^ations previonslj 
recorded’’^ on the effect of various chemical leagents on the pathogenit. 
human and bovine tubercle bacilli the following experiments tv ere performed 
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w itli the rapidly growing nonpathogeme acid fast bacilli In addition they 
were also extended to include the effect on a virulent stiain of aiian tubercle 
bacilli for comparison The reagents used included 6 per cent sulphuric acid, 
5 per cent oxalic acid, 3 per cent acetic acid, 2 per cent sodium iiidroxide, 
and 3 per cent In drocliloric acid The reagents n ere added in equal a oliime 
(1 c c ) to fine suspensions of the bacilli in sterile 0 9 per cent sodium chloride 
solution containing from 1 0 to 0 000,001 mg per e c The mixture of reagent 
and baoiUary suspension was shaken and placed on an incubator for thirtj 



FIs 13 — RLactlon oC (tcld faat butter bacilli to tarlous chemical reaaenta as determined 
by their jiror.th after four aceks at 31 C on gllcerol nater crystal violet potato cylinder 
medium follonlna treatment of a suspension contalnlnir OfU my per cc. with an equal volume 
Of the reagent (deglgnatotl In the phologropli) for thirty minutes at 37 C and dllutlnff with 
sterile saline solution the ^odlnicnt after centrifugation being planted Note especiallj the 
striking contiaet between the lack of toxlclt> of the acetic acid reagent to the^e bacilli as 
torrpared to other reagents 



Fig 14 — Reaction of acid fast timothj bacilli to \arlQus chemical reagents as determined 
bj tlielr growth after four neeks at 37 C on gljcerol water crystal violet potato cylinder 
medium following treatment of a suspension contolnlng 0 000 1 mg per cc with an -n al 
volume of the reagent (designated in the photograph) for thirty minutes at 37 C and dllut 
'"S' with sterile saline solution the sediment after centrifugation being planted Note e p 
nt striking contrast between the lack of toxlcltj of the acetic acid reagent to these 
oaclIH as compared to the other reagents 


minutes at 37° C after \\hicli it nas diluted with sterile saline solution cen 
tnfugated and the sediment planted on gljcerol water crystal Molet potato 
c^Jnider medium 'WeehJj’ recoids of growth were mnde The concentration 
of the reagents used was determined bj previous experiences in the stud^ of 
the effect of these reagents upon human and boMne tubercle bacilli the 
concentrations being chosen which A\ere innocuous to tubercle bacilli and 
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ivlueli were still capable of destioymg the majoiity of the contammating 
microorganisms usually piesent in tuberculous sputums An exception, how- 
ever, was included in using 3 per cent acetic acid Avlnch in an earber part of 
this papei uas shown to have a deleteiious influence upon human tubercle 
bacilli It might be noted heie also that the bactericidal action of all these 
reagents towaid the contaminating microorganisms present in tuberculous 
sputums was piactically the same foi all the leagents when used in the con- 
centiations (by weight) specifled in the tabulations 

Table XI 

Eeaction of Smegma Bacilli (Hygienic Laboratory Strain) to Various Chemical 

Eeagents 


REAGENT USED IN EQUAL VOLUilE ADDED 
TO SUSPENSION OF BACILLI 

AMOUNT OF 

BACILLI IN MG PER 0 C OF SUSPENSION 
USED FOR TESTING 

1 0 

0 01 

0 000,1 

0 000,001 

Control 

4* 

3 

2 

1 

6 per cent Sulphuno Acid 

2 

?t 

0 

0 

5 per cent OxtIic Acid 

2 

? 

1 0 

0 

3 per cent Acetic Acid 

3 

1 

? 

? 

3 per cent Hydrocliloric Acid 

! 0 

0 

0 

0 

2 per cent Sodium Hydroxide 

0 

0 

0 

0 


•The readings In growth on the gljcerol water crjstal violet potato cylinder medium is 
graded from 0 = no appreciable macroscopic grov th to 4 = a good profuse growth and 
the readings are an average of four tubes of glycerol water crjstal violet potato cylinder 
medium planted and in duplicate experiment observed for ten weeks at 37° C 

t '? Indicates that in the dilution specifled only part of the tubes revealed growth within 
ten weeks Incubation period 


Table xn 


Eeaction op Avirulent Acid Fast Avian Bacilli to Various Chemical Eeagents 


REAGENT USED IN EQUAL VOLUME ADDED 
TO SUSPENSION OF BACILLI 

AMOUNT OF 

bacilli in mg per c c of suspension 
USED FOR TESTING 

1 0 

0 01 

0 000,1 

0 000,001 

Control 

i* 

3 

1 

n 

G per cent Sulphuric Acid 

2 

1 

0 

0 

5 per cent Oxalic Acid 

2 

1 

0 

0 

3 per cent Acetic Acid 

3 

2 

? 

0 

3 per cent Hydrochlonc Acid 

? 

0 

0 

0 

2 per cent Sodium Hvdroxide 

? 

0 

0 

0 


•The readings are graded from 0 = no macroscopic growth to ‘4 = a profuse heavv 
growth occurring on the gljcerol water crjstal violet potato cylinder medium 

t ’ Indicates that in the dilution specifled only part of the tubes revealed growtii 
within ten weeks Incubation period 

The same uoiipathogenic aeid-fast bacilli that weie included in the study 
with the cultuie mediums repoited upon earlier m this papei were tested in 
the following studies tliev included the smegma bacillus (Hygienic Labora- 
toiy Strain), the aviiulent acid-fast avian bacillus, the virulent avian tubercle 
bacillus (Feldman), the acid-fast grass bacillus, the "K” bacillus, the acid- 
fast buttei bacillus, the acid-fast Dav bacillus, and the acid-fast timothv 
bacillus Tue results of these studies aie recorded in Tables XI to XVHI 
It IS to be noted fiom the studv recorded in Table XI that the smegma 
baciUus IS most lesistant to the 3 pei cent acetic acid while it is least resist- 
ant to 2 per cent sodium In dioxide and 3 pei cent hydrochloric acid, with 
the 6 per cent sulphuric and 5 pei cent oxalic acids lying m an inteimcdiate 
position The reaction of the smegma bacilli to the acetic acid is especialh 
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interesting since tins acid pro\ed relatively highly toxic to human tubercle 
baeiUi, and if the smegma bacillus (Hjgienic Laborator-v Strain) is represen 
tatue of the various strains existing, the possibility suggests itself that this 
reagent inaj prove serviceable for the isolation of tins microorganism from 
human sources 

There is to be noted a sti iking parallelism between the reaction of the 
avirulent a-vuan bacilli (Table XII) and the smegma bacilli (Table XI) both 
in reaction to the chemical leagents tested and in grouth behavioi (Tables 
III and IV) on the various mediums 


Table XIII 


Reaction or Virulent Avian Tubercle Bacilli to Various Cuehicvl Beagevts 


REAGENT USED IN EQUAL VOLUME ADDED 
TO SUSPENSION OP BACILLI 

AMOUNT OP 

BACILLI IN SIO PER C.C OP SUSPENSION 
USED FOR TESTING 


0 01 

I 0 000 1 

1 0 000 001 

Control 


3 

1 2 j 

1 1 

6 per cent Sulphuric Acid 


3 


' 1 

5 per cent Oxalic Acid 


3 

2 

1 

3 per cent Acetic Acid 


3 


1 

3 per cent Hydrochloric Acid 


3 

2 1 


2 per cent Sodium Hvdroxide 1 

i^Km 

3 


1 1 


•The readings are graded from 0 == no macroscopic ffrouth to 4 = a profuse heavj 
growth occurring on the g-ljccrol water coital ^JoIet potato cjllnder medium 

t ? Indicates that in the dilution speclded onlj part of the tubes revealed growth 
within ten weeks Incubation period 


Table XIV 


Reaction or Gr\ss Bacilli to Various CniiiiCAL Reagents 


reagent used in equal \OLUlfE ADDED 


AMOUNT or bacilli in ilG PER C C Of SUSPENSION 
USED FOR TESTING 


TO SUSPENSION OP BVCTLLI I 

1 0 

0 01 

KQiQOii 

0 000 001 

Control 1 

4* 

3 

2 

1 

C per cent Sulphuric Acid 1 

2 

ft 

0 

0 

5 per cent Oxalic Acid | 

1 

? 

0 


3 per cent Acetic Acid i 

4 

3 , 

2 I 

1 

3 per cent Hydroclilonc Acid | 

1 1 

0 1 

' ^ 1 


2 per cent Sodium Hydroxide 1 

1 1 

0 1 

1 0 1 



The readings arc graded from 0 —no nmcroscopic growth to 4 a profuse heavw 
growth occurring on the glycerol water crystal violet potato cj Under medium 

t ? Indicates that In the dilution specified onlj part of the tubes revealed growth 
within ten weeks Incubation period 


In contrast to the leaction of the a\iiulent acid fast avian bacillus (Table 
XII) to the chemical leagents tested the \irulent strain of a'vian tubercle 
bacilli repeals a decided resistance to the action to all the reagents indicating 
that any one of these reagents may be used for isolating these bacilli although 
the preference ■would seem to be for the sulphuric oxalic or acetic acids as 
compared to the hydrochloric acid or sodium hjdroxide It is noteivorthj 
also that the 3 per cent acetic acid proied innocuous m contrast to its action 
on human tubercle bacilli and in agreement ivith the effect upon the a\irulent 
acid fast avian bacilli and the smegma bacilli This fact, if borne out with 
other avian strains suggests a means of differentiating avian from human 
and bovine tubercle bacilli This is now being further studied by us and vill 
be reported on more fully at a later date 
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The strain of grass bacilli tested (Table XIV) levealed a high lesistance 
to the 3 per cent acetic acid leagent and a decided bacteiicidal eftect of all 
the other leagents tested, thus shoivmg a certain parallelism to the reaction 
of the Smegma bacilli (Table XI) and the a\arulent acid-fast avian bacilli 
(Table XII) 


Table XV 

Eeaction of Acid Fast “K” Bacilli to Various Chemical Efagents 


REAGENT USED IN EQUAL VOLUME ADDED 
TO SUSPENSION OF BACILLI 

AMOUNT OF 

BVCILLI IN MG PER C C OF SUSPENSION 
USED FOE TESTING 

10 

0 01 

0 000,1 

0 000,001 

Control 


3 

2 

?t 

6 per cent Sulphuric Acid 


1 

0 

0 

5 per cent Oxalic Acid 


? 

0 

0 

3 per cent Acetic Acid 


2 

0 

0 

3 per cent Hydrochloric Acid 

? 

0 

0 

0 

2 per cent Sodium Hjdro-^ide 

0 

0 

0 

0 


♦The readings are graded from 0 = no macroscopic growth to 4 =a profuse heaM 
growth occurring on the gljcerol water crystal violet potato cylinder medium 


t ’ indicates that in the dilution speclRed only part of the tubes revealed grov t'l 
■within ten weeks Incubation period 


Table XVI 


Eeaction of Acid Fast Butter B\cilli to Various Chemical Eeagents 


REAGENT USED IN EQUAL VOLUME ADDED 
TO SUSPENSION OF BACILLI 

AMOUNT OF 

BACILLI IN MO PER C C OF SUSPENSION 
USED FOR TESTING 

10 1 

1 0 01 

0 000,1 

0 000,001 

Control 



2 

1 

6 per cent Sulphuric Acid 



?t 

0 

5 per cent Oxalic Acid 



0 

0 

3 per cent Acetic Acid 




? 

3 per cent Hjdrochlonc Acid 


0 


0 

2 per cent Sodium Hydroxide 


0 


0 


•The readings are graded from 0 = no macroscopic growth to 4 =a profuse heavy 
growth occurring on the gljcerol water crystal \Iolet potato cj Under medium 

t ’ Indicates that in the dilution speclded onlj part of the tubes revealed growth 
within ten -weeks Incubation period 


Table XVII 

Eeaction of Acid Fast “Day” Bacilli to Various Chemical Eeagents 


REAGENT USED IN EQUAL VOLUME ADDED 
TO SUSPENSION OF BACILLI 

AMOLNT OF 


1 0 

0 01 



Control 


3 

2 

1 

6 per cent Sulphuric Acid 


2 

1 

0 

5 per cent Oxalic Acid 


2 

1 

0 

3 per cent Acetic Acid 


3 

o 

1 

3 per cent Hydrochloric Acid 

0 

0 


0 

2 per cent Sodium Hjdroxide 

0 

0 


0 


•The readmgs are graded from 0 = no macroscopic growtli to 4 =: a profuse hea\l 
gro'wdh occurring on the gljcerol -water crystal violet potato cylinder medium 


The acid-fast “K” bacillus revealed a striking susceptibility to all the 
reagents tested, it being more pronounced ivith hydrochloric acid and sodium 
hydroxide Eien the 3 per cent acetic acid leagent -which displajed a lack 
of toxicity to the majoiitt of the acid-fast nonpathogenic bacilli also dis- 
played a distinct toxicitt to the “K” bacillus 
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It IS to te noted from the results recorded in Table XVT that there is a 
striking resemblance between the reaction of the acid fast butter bacilli to 
that of the acid fast grass bacilli (Table XIV) 

The reaction of the acid fast Day bacilli would appear different from 
some of the other rapid growers tested m that in addition to slight toxicit'v 
of the sulphuric acid and oxalic acid reagents the acetic acid reagent proved 
entirely innocuous, while both the hi drochlonc acid and sodium hydroxide 
reagents displayed a profound effect upon these bacilli, thus differing from 
the rapidly growing “K” and butter bncilh 

Taule wm 


The Reaction or Acii>-Fa8t Timothy Bacilli to Various Chemical Reagents 


REAGENT USED IN EQUAL VOLUME ADDED 
TO SUSPENSION OP BACILLI 

amount op 

BACILLI IN MO PER C C 07 
1 SED POP TESTING 

' SUSPENSION 

10 

0 01 

0 0001 

0 000 001 

Control 

4 

3 

2 

1 

6 per cent Sulphuric Acid 

2 

1 

0 

0 

5 per cent Oxalic Acid 

2 

1 

0 


3 per cent Acetic Acid 

4 1 

3 

2 

1 

3 per cent Hydrochloric Acid 

® 1 

0 1 

0 1 


2 per cent Sodium Hydroxide 

1 

0 1 

0 1 



The reading are graded from 0 = no macroscopic growth to 4 -- a profuse heavy 
growth occurring on the gljcerol water cnstal violet potato c> Under medium 


There is a distinct resemblance of the reaction of the acid fast timothy 
bacillus (Table XVIII) to the lanous reagents tested and that of the smegma 
bacillus (Table XI), the acid fast grass bacillus (Table XIV), the acid fast 
butter bacilli (Table XVI), and the Day bacilU (Tabic XVII) in that the 
acetic acid reagent is more innocuous to these bacilli than the sulphuric acid 
or oxalic acid reagents, while the hjdroehloric acid and the sodium hydroxide 
reagents proved decidedly toxic to all these strains 

In summarizing the results of these studies on the reactions to lanous 
chemical reagents of the rapidly growing acid fast bacilli as compared to the 
iirulent avian tubercle bacilli and the pathogenic human and bonne tubercle 
bacilli it IS to be noted particularly that there is a striking resemblance m the 
reaction of all the nonpathogens m that they display a decided resistance to 
the action of the 3 per cent acetic ncid reagent and a pronounced susceptibil 
ity to the 3 per cent hjdroehloric acid reagent, and the 2 per cent sodium 
hydroxide reagent The reaction of these bacilli to the 6 per cent sulphuric 
acid reagent and the 5 per cent oxalic acid reagent lies intermediate to the 
effect of the acetic acid and the hydrochloric acid or sodium hydroxide re 
agents In the case of the grass, butter, Day and timothj bacilli the 3 per 
cent acetic acid proied so innocuous that these bacilli even in high dilutions 
grew about as well as the untreated controls on the gljcerol water crjstal 
violet potato cylinder medium It was interesting to note that the virulent 
strain of anan tubercle bacilli tested proved highly resistant to the action of 
all the chemical reagents tested which suggested the possibility of utilizing 
this fact for differentiating these bacilli culturally from the human and bovine 
tubercle bacilli especially if this fact is borne out in further tests with other 
virulent strams of anan tubercle bacilli The reaction of the rapidly grooving 
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aeid-fast bacilli to the sulphuric aud oxalic acid reagents also offered an ex- 
planation for the fact that only the pathogens in contaminated tuberculous 
materials would suriive this treatment, and thus account for the reliabditv 
of the sulphuric or oxalic acid cijstal luolet potato cylinder method for diag- 
nostic purposes as nell as elucidating the fact that this procedure proved 
impractical foi the isolation of smegma bacilli in our hands On the basis of 
these obseri ations it seems likely that the 3 pei cent acetic acid reagent may 
prove serviceable foi isolating smegma bacilli from human souiees and work 
IS now in progress to test this out * 

SUMMIRI AND CONCLUSIONS 

1 In comparative tests a 5 per cent oxalic acid leagent pioved superior 
to a 6 per cent sulphuric acid leagent for isolating tubercle bacilli from tuber- 
culous sputums in that a greater percentage of the total tubes planted yielded 
positive cultures of tubercle bacilli which was accounted for by the lesser 
toxicity of the oxalic reagent as determined b-^ bacteiiostatic tests and also 
due to a greater germicidal action of tlus reagent on contaminating organisms 
The oxalic acid reagent also possessed advantages over the sulphuric acid 
as a reagent inherent in being a solid easily neighed, stable and obtainable in 
pure crystalline form 

2 A study of the quautitatne growth characteristics of a group of iion- 
pathogenic acid-fast bacilli including a strain of smegma, grass, butter, timo- 
thy, “K,” “Da 3 ^” and an aviiuleiit avian bacilli on various nutrient medi- 
ums used for growing tubercle bacilli revealed that these baciUi grow better 
on potato and egg mediums as compared to glycerol broth agar and a non- 
protem agar medium (Long’s) especiallj'^ nhen the culture tubes are planted 
with small numbers of bacilli The same pioved true of a rirulent avian 
tubercle bacillus studied Potato or egg mediums are therefore suggested as 
most suited to the isolation of these bacilli when present in small numbers 
With heavy seedings thej^ grew about equallj^ u eU on all the mediums tested 

3 In a study of the reaction of the nonpathogenic acid-fast bacilli to 
various chemical reagents, it was found that a 3 pei cent acetic acid reagent 
added in equal volume to different amounts of fine suspensions of these bacilli 
proved comparativelj innocuous -while capable of efScientlj’’ destroving the 
usual contaminating micioorganisms in tuberculous sputums, suggesting that 
this acid should prove serviceable for the isolation of this class of micro- 
organisms and particularlv the smegma bacillus 

The lack of toxicity of the 3 per cent acetic acid reagent to the rapidly 
groiving acid-fast bacilli and a strain of nnilent ariaii tubercle bacilli is m 
striking contrast to its toxic effect upon virulent human and borme tubercle 
bacilh, and if borne out with moie extensive tests with strains of Mrnlent 
avian tubercle bacilli suggests the use of this reagent for differentiating this 
microorganism culturallv from the other two pathogenic varieties 

A 3 per cent hydrochloric acid reagent and a 2 per cent sodium hy'droxide 
reagent proved highly toxic to all the nonpathogenic acid-fast bacilli tested, 

•The authors are grateful to Mr U D -Miller for his kind assistance In pursuing th" 
technical details of this stud\ 
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wlule a 6 per cent sulphuric acid reagent and a 5 per cent oxalic acid reagent 
usually occupied an intermediate position 

In contrast to both the pathogenic human and boMne tubercle bacilli 
which were highl} susceptible to the action of the acetic acid reagent and 
resistant to the siilphunc and oxalic acid reagents and the nonpathogenic acid 
fast bacilh that dlsplT^ed a decided resistance to the acetic acid reagent and 
were sensitive to the sulphuric acid and oxalic acid reagents, the t, indent 
strain of aMan tubercle baedli tested proved resistant to all the acid reagents 
tested as well as the 2 per cent sodium hidroxide reagent 
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BIPROVED COLORIMETRIC PROCEDURES FOR THE QUANTITATIVE 
ESTIMATION OP THE PROTEINS OP THE CEREBRO- 
SPINAL FLUID* 


By Philip B ]Matz, JM D , Washington, D C , and 
Nathan Novick Climcal Labohatorian, Hines, Illinois 


ORIGIN OF proteins 

REMONT-SMITH and Ayer’ maintam that the origin of the proteins nor- 
mally present in the cerebi ospmal fluid is largely a matter of conjecture 
The ventricular fluid contains much less protein than the lumbar fluid These 
observeis state that it is possible that the piotein of normal ventricular fluid 
comes through the chorioid plexus fiom the blood plasma, oi that it is a prod 
uct of the ependymal cells It probably represents the minimal portion of 
the perivascular fluid which enters the ventricles The amount of proteins in 
the normal ventricular fluid is very slight 

Fremont-Smith and Ayer hold that the increasing amount of protein 
found in the lumbar fluid may be due to the larger number of perivascular 
spaces emptying into the subarachnoid space Other possible sources of the 
pioteins may be the arachnoid cells, the lymph spaces within the nerve roots, 
and the central canal of the cord 

These obseiveis maintain that, in view of the uncertainty as to the oiigm 
of the proteins normally found in the cerebrospinal fluid, it is impossible to 
come to a definite conclusion in regard to the souice oi sources of the proteins 
found in pathologic states All of the possible sources mentioned for noimal 
proteins and in addition transudation thiough dilated meningeal vessels may 
be the sources of the proteins in disease 

The relative proportions of albumin and globulin as found in the blood and 
the relatne increase of globulin over albumin in the blood in disease would sup- 
port the theory that a ceitam portion of the protein of the cerebi ospmal fluid 
has its origin in the blood 

Ayer and Foster- hold that protein excess of the cerebrospinal fluid is an 
index not onlj of an exudative meningeal process, but also of the degree of 
permeabilitj of meningeal vessels under pathologic or abnoimal phjsiologic 
states In the one case the protein is of exudative, in the other of transudative 
origin The sources of origin are therefore diverse 

HewitU is of the opinion that a meie leakage phenomenon does not alto- 
gether account for the presence of the increased amount of proteins, smce 
albumin with its smaller molecular size would probably diffuse more readily 

•Retd bj tlUe before the Eighth Annual Convention of the American Socletj of Clinical 
Pathologists Portland Oregon Jul> 5 6 and 8 1929 

From the RcsoaiTh SublUlslon Medical Service tl S Veterans Bureau and the Clinical 
Laboratorv Edward Hines Jr Hospital Hines lilinots 

Published with the permission of the Medical Director of the IT S Veterans Bureavi 
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and thus the albumin globulin ratio an ould increase and not decrease, as occurs 
in certain forms of neurosyphilis 

Robertson* holds that normally the globulin of the blood serum is less 
abundant than the albumin fraction In animals or human beings infected 
nith the streptococcus or staphylococcus, however, the ratio may be much 
more than unity 

The question of the cause of this change in the blood serum is of impor 
tance to our understanding of the mechanisms bv nhich the organism protects 
itself against infections In diphtheria for instance the antitovms are found 
in the globulin fraction of the scrum 

The cause of the increase of the globulin of the serum in infections is still 
unknonn, although a number of obseivers lm\e presented experimental theo 
nes which appear reasonable 

Buck, quoted by Robertson,* has shown tliat if ether or chloroform be 
administered for AerA prolonged periods to animals so that albuminuria begins 
to appear the globulin quotient rises far more markedly than could be ac 
counted for by an escape of scrum albumin into the urine This indicates that 
possibly the true source of the marked alterations m the globulin quotient, 
AAhich occur in infections is the result of an increased permeability of the 
tissue cells 

It appears highly probable that one of the principal sources of the globu 
lin of cerebrospinal fluid is the blood If this is so, then the factors which are 
responsible for an increase of the globulin of the blood are also responsible 
for an increase of the globulin of the cerebrospinal fluid 

NATURE OF PROTEINS 

HeAVitt^ found that the proteins m normal cerebrospinal fluid consist of 
albumin and globulin, the albumin being as a general rule in excess of the 
globulin, the greater portion of the globulin being pseudoglobuhn Euglobu 
lin may also be found in normal cerebrospinal fluid and is usually increased in 
amount m diseased conditions In pathologic states, both albumin and globu 
lin are increased, the globulin being increased more m proportion than is 
albumin 

Thus HeAVitt found that the ratio of albumin to globulin in normal spinal 
fluid Avas 8 to 1 , in tabes 3 to 1 , and in paresis about 1 3 to 1 This observer 
noted that the smallness of the albumin to the globulin ratio follows the 
strength of the Wassermann reaction and the extent of the precipitation of the 
colloidal gold solution 

Lange assumed that in syphilitic and paretic affections specific proteins 
occurred in the cerebrospinal fluid, and these abnormal proteins caused the 
various colloidal gold precipitation curves 

Pelton, quoted by Hewitt,® is of the opinion that abnormal relative 
amounts of globulin and albumin in the fluid are responsible for the colloidal 
gold reaction 

Weston, Cruickshank llellanby and Anivyl Davies® held that globulin 
occurred in syphilitic and paretic affections in abnormalh large amounts 
These findings were not hoA\eAer, the result of accurate quantitative analyses 
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found that the total protein increase alone was not the chief 
faetor in paietic fluid, and that the piecipitation of colloidal gold solution 
must be attributed to other conditions because of the fact that the ceiebro- 
spinal fluid of meningitis and othei conditions ha\e a high total protein con- 
tent, but these do not give the charaeteiistic precipitation of gold solution 
Greenfield and Carmichael“ maintain that there is no pathologic human 
cerebrospinal fluid in which the amount of globulin exceeds that of albumm 
According to these observeis, the pioportion of albumin to globulin m various 
diseases is as follows acute meningitis and arteiioscleiosis 12 to 1, paiesis 
7 to 3 , spinal tumor 2 to 1 

Greenfield and Carmichael further state that of the three globulins, pseu- 
doglobulin IS found in normal fluid In pathologic conditions euglobulm and 
fibrmogen make then appearance These two globubns aie found iii alteia- 
tions of the cerebiospinal fluid and are associated with the presence of vaiious 
antibodies Foi instance, the Wassermaiin reacting substances, as veil as 
hemoljsin, sepaiate on dialj^sis along with the euglobulm fraction Some of 
the precipitms maj’^ be found in the pseiidoglobulin fi action Complement is 
usuallj found in the fibiinogen fraction 

STATE or PROTEINS IN SPINAL FLUID 

Kafka® holds that the various proteins m ceiebrospinal fluid are subject 
to the same phj sicoehemical changes as aie the proteins of the blood serum 
Kobeitson,'* in speaking of the pioteins of the blood seium, states that 
theie IS much leason foi believing that they aie not meiely present theiein as 
a mixture, but in the foini of a chemical complex possessing a different physi 
cal and chemical piopertv from those of the constituent proteins out of which 
it IS built up It IS felt that this same propel ty applies to the total protein 
complex as well as to the mtegial piotein fi actions of cerebiospinal fluid 
Premont-Smith and Aver' maintain that it is possible that the protein 
present in noimal lentiiculai fluid comes thiough the choiioid plexus from 
the blood plasma In addition, transudation thiough dilated meningeal ves- 
sels maj be the souice of the pioteins Theie is theiefoie reason foi the opm- 
lon that the -saiious proteins of the ceiebrospinal fluid ha've physical and 
chemical properties similar to those of the proteins of the blood 

PROTEIN CONTENT VALUES OP SPINAL FLUID 

A^er and Foster® obseiied that as the lesult of quantitative protein 
exammations of spinal flmd, some of the lalues vhicli at fiist were believed to 
be normal were finallj consideied definite increases Thej also noted that bj 
means of quantitation the border-line betv een normal and pathologic amounts 
of protein is more closelj diawn 

These observers found that b'v means of quantitatne estimations of the 
total protein of cerebrospinal fluid, the pi ogress of treatment could be gauged 
in a manner similai to the studj of the cell count, the "Wassermann test, or 
the colloidal gold test In fact, thej noted that the total protein content of 
the cerebrosiiinal fluid began to fall early as the lesult of treatment in most 
diseases of the nciious sjstem, except in paresis 

A^ er and Foster, in their im estigation, found that the amount of protem 



ESTIMATION OF THE PROTEINS OF CEREBPOSPINAL FLUID 


373 


in normal spinal fluid lies betMeen 16 mg and 38 mg per 100 ct , and that 
more than 40 mg is suspicious of an underlying diseased condition 

Fremont Smith and Ay er* obsery ed that in raaiij border line cases the 
total protein of cerebrospinal fluid maj be more than doubled and jet the 
globulin test is negntne This indicates the need of exact methods for the 
estimation of albumin and globulin of the ccrebiospinal fluid Thej found 
that the amount of piotein noimaih present in the lumbai fluid yaned be 
tyv een 15 mg and 45 mg per 100 c c 

Manj obsery ers hayc found that m the treatment of paresis the total 
protein maj remain elevated after all otlier laboratory tests of the cerebro 
spinal fluid have become normal 

Slestrezat considered 15 mg to 30 mg of total protein as normal while 
values over 35 mg were considered pathologic Esl uchen considered 20 mg 
to 30 mg as normal 

Some observers have found that in many fluids in which the protein con 
tent IS normal the Wassermann test is positive This may be explained bj 
the fact that the Wassermaim leactmg substances are prestnt in euglobulm 
and this fraction may be increased without there being an increase of the 
total protein content of the fluid 

Hewitt^ found tlint 30 nig, pei 100 cc was the noimal quantity of total 
protein This obseiver found tint the normal albumin content was about 
20 mg per 100 c t Globulin was present to the extent of 3 mg per 100 c c 
Euglobulm vras found to the extent of 0 5 mg per 100 c c 

QUVNTITVTiyE DETEUMlNATIOV OF PROTCNB OF SPINAL FLUID 

Aver® in collaboration with Denis elaborated a method for the estima 
tion of total protein which has proved fairlj sntisfactoiy and not too difficult 
of application This method consists of piecipitatiiig the ceiebrospinal fluid 
proteins in a colloidal state bv meaus of sulphosalicj lit acid and leading the 
turbiditj in the unknown by means of a colonmetei against a standard solu 
tion prepared at the same time from a blood seiiim of known content 

According to this technic the amount of protein m normal spinal fluid lies 
between 16 mg and 38 mg per 100 c c More than 40 mg is considered suspi 
cious of an underlying pathologic process 

Toung and Bennett’ have devised a method which consists of precipitat 
mg the total piotein of cerebrospinal fluid bj aleobol acetic acid and heat, 
then measuring tlie resultant precipitate yolumetricall> in capillary tipped 
vaccine tubes and reading it in terms of milligrams per 100 c c According to 
this method, normal readings of total protein varj from 25 mg to 75 mg per 
100 c c 

H Wu® made use of the color reaction of proteins of the blood with phos 
pho 18 moljbdie tungstic acid (phenol reagent) The proteins of the blood 
serum were piecipitated and separated from each other Phenol reagent was 
then added to bring about a color reaction the color being compared yyith a 
standard tyiosme solutiou The color of the protein obtained upon the addi 
tion of the phenol reagent is due to its tjrosmc content and is constant for 
any given protein 
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111 1926, Ling® applied Wu’& colorimetric method for the estimation of 
proteins of blood serum to spinal fluid and determined the total protein of a 
small numbei of specimens of fluid No attempt was made by Ling to deter- 
mine the separate protein fractions 

Hewitt® elaborated colorimetric methods for the determination of the to- 
tal piotein, and the various protein fractions of cerebrospinal fluid, based upon 
the method of Wu with blood serum 

The method consists in iirecipitating the globulin from the fluid by the 
addition of an appropriate amount of ammonium sulphate and the determma- 
tion of the protein content of the original fluid and in the filtrates from the 
ammonium sulphate precipitation This is done by precipitation of the pro- 
teins by tungstic acid and measuring the color produced by the precipitates 
with phenol reagent 

MODIFIED PROCEDURES FOR THE DETERMINATION OF SPINAL FLUID PROTEINS 

The methods for the determination of albumin, globulin and total protein 
of the cerebrospuial fluid described herein are based upon the woik of Hewitt® 
and "Wu ® According to our procedure, individual technics are used for the 
quantitative estimation of globulin and total protein The albumin content is 
obtained by deduetmg the globulm from the amount of total protein 

Wu® found the tyrosine equivalents of globulin and albumm to be as 
follows 

1 mg of tyrosine equals jgs S| SSm 

’Reagents used in modified procedure 

1 Tyrosine solution 

2 Standard solution of tyrosine (veak) 

3 Standard solubon of tiTosine (strong) 

4 Phenol reagent 

5 20 per cent sodium carbonate 

6 1 per cent sodium hydrate 

TYROSmE SOLUTION 

Dissohe 50 mg tivosine (Pfaunenstiel) in 250 c c of N/10 HCl This solution usually 
does not deteriorate after standing for a period of sia. to eight months 

a\EAK AND STRONG TYROSINE STANDARDS 

It has been found that, in order to make colorimetric comparisons, two standards should 
be prepared simultaneously with the unknown A weak standard containing 0 1 mg tyrosine 
and a strong standard containing 0 2 mg tyrosine The particular standard to be used in 
the determination depends upon winch of the two standards the color of the unknown solution 
approximates 

The tyrosine standard solutions are made up as follows 

1 Into one of two 25 c c glass stoppered cylinders pi ice 1 cc tyrosine solution con 
laming 0 2 mg tyrosine (strong standard), into the other, place 05 cc tyrosine solution con 
taming 0 1 mg tyrosme (yveak standard) 

2 Add to each cylinder 0 25 c c phenol reagent and distilled water up to 20 c c 

3 Add 2 5 c c 20 per cent sodium carbonate 

4 Add distilled water up to 25 c c 

PHENOL REAGENT 

1 Into a clean 1000 c c pyrcN beaker, place 100 gin sodium tungstate, 20 gm phos 
phomolybdic acid, 50 c c phosphoric acid (85 per cent) and 750 cc distilled yyater 
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2 Boil mixture cootinuousl^ for tiro hours 

3 Cool at room temperature and dilute with distilled water to 1000 c c Filter if neces 
6ar> The final product should bo of a bnlbant canary yellow color 


TECIINrC TOR OtrOBDLIN DETERjriNATION* 

1 Place 5 cc cerebrospinal fluid in a 15 cc centrifuge tube and add 5 cc chemically 
pure saturated solution ammonium sulphate 

2 Place tube in water bath at 56 C until maximum precipitation occurs This usually 
takes about thirty minutes 

3 Centrifuge at high speed for about ten minutes until the globulin precipitate be 
comes firmly packed at bottom of tube Pour off supernatant fluid completely and dram the 
tube thoroughly by inverting Remove any of the ammonium sulphate at the mouth of the 
tube with filter paper 

4 Add 1 cc of 10 per cent sodium tungstate and shake bottom of tube nntil the 
globulin precipitate is dissolved 

5 Remove this alkabne globulin solution with a pipette into another clean 15 c c 
centrifuge tube, taking care that the pipette does not touch the walls of the tube and that 
no ammonium sulphate is carried oier 

6 A^d 4 cc distilled water and 1 cc 2/3 N sulphuric acid The globulin is thus again 
precipitated 

7 Centrifuge for five minutes and discard the supernatant fiuid 

8 Add 2 or 3 drops of 1 per cent sodium hydroxide and shako bottom of tube to help 
dissolve globulin precipitate 

9 Add 2 cc distilled water and 01 cc phenol reagent 

10 Add 1 c c 20 per cent sodium carbonate 

11 Add diatiHcd water to a volume of 10 e c and set tube aside for fifteen minutes 
for maximum blue color to develop 

22 Compare dear, bJue s-oluf/on n/fh u'eak or strong tjroswo standard prepared srmuJ 
taneously 


OENEBAL rOSMULA FOB QLOBUUW OR TOTAL TROTEIV CALCULATIOK 
^ jf SS X =: mg per 300 c c cerebrospinal fluid 

Explanation of formvia 

S Reading of standard 

U Reading of unknown 

Note The fraction ^ varies depending upon the reading of the standard and the 
reading of the unknown Ordinarily the standard is set at 20 The denominator of the 
fraction Indicates the reading of the unknown which is variable 

8S SS Strength of standard (in mg per c c ) 

Note The SS factor varies with the type of standard used If the strong standard 
IS used SS eqnals 0 2 mg If the weak standard Is used SS equals 0 1 mg 


Vu Volume of unknown 

Vs Volnmc of standard 

Note This fraction is constant. The unknown in each instance being brought up to 
a volume of 10 c c and tho standard being brought up to a volume of 25 c c Therefore 
^ _ 10 
Vs ^ 


100 Per 100 cc cerebrospinal fluid 

Amount of cerebrospinal fluid used in the determination 


Note The denominator of the fraction 
cerebrospinal fluid used in the determination 


lOQ 

X 


varies depending upon the amount of 


cup 


If unknown solution Is turbid centrifugate and transfer supernatant fluid to colorimeter 



376 


THE JOURNAL OP LABORATORL AND CLINICAL MEDICINE 


APPLICATION OF GENERAL PORMXJLA TO ESTIMATE QUANTITY OF GLOBULIN 

Pne cc cerebrospiml fluid nas used in the determination of globulin The strong 
standard -was used, the colorimeter was set at 20, and the reading of the unknown was 16, 
therefore 

X 02 X X 2 ^ = 2 mg t\ rosine globulin per 100 cc 
16 26 5 

Since 1 mg tyrosine equals 25 2 mg globulin, then 

25 2 X 2 = 50 4 mg globulin per 100 c c 

TOTAL PROTEIN DETERMINATION 

1 Place 2 c c cerebrospinal fluid in a 15 c c graduated centrifuge tube, add 1 c c 10 
per cent sodium tungstate and 1 c c 2/3 N sulphuric acid Mix thoroughly and set aside at 
room temperature for thirty minutes, or until maximum precipitation of the proteins takes 
place 

2 Centrifuge at high speed for about 10 minutes 
- 3 Pour off supernatant fluid 

4 Add 2 or 3 drops of 1 per cent sodium hydroxide and shake bottom of tube 

5 Add 3 c c distilled water and 0 1 c c phenol reagent 

6 Add 1 c c 20 per cent sodium carbonate solution 

7 Add distilled water to a lolume of 10 c c and allow to stand for fifteen minutes, 
until maximum blue color develops 

8 Compare the unknown with weak or strong standard as in globulin determination 
APPLICATION OF GENERAL FORMULA TO ESTIMATE QUANTITY OF TYROSINE TOTAL PROTEIN 

Two c c cerebrospinal fluid w a» used in the determination of total protein The strong 
standard was used, the colorimeter was set at 20, and the reading of the unknown was 15, 
therefore 

— — X 0 2 X ^ X — — = 5 33 mg ti rosine total protein per 100 c c 
15 2o 2 

DETERMINATION AND COMPUTATION OF ALBUMIN 

In order to estimate the amount of albumin in cerebrospinal fluid, it is necessary to 
subtract the t> rosine globulin from the tyarosine total protein 

In the foregoing example it is as follows 

5 33 - 2 = 3 33 mg ti rosine albumin per 100 c c 

Since the tTrosine equivalent for albumin is 27 5, then 

27 5 X 3 33 = 91 6 mg albumin per 100 c c 

MANNER OF ESTIMVTINO AMOUNT OF TOTAL PROTEIN 

In order to estimate the amount of total protein it is necessarv to add the albumin and 
globulin, therefore 

91 6 -i- 50 4 = 142 mg total protein per 100 c c 
TECHNICAL DIFFICULTIES 

In using tins method, turbid solutions are frequently obtained, the cause 
of uliicli IS either chemical or technical Generally, the turbidity is due to the 
presence of sodium salts, chiefly carbonates, and is the result of the addition 
of 20 per cent sodium carbonate, avliich is used to dissohe the protein precipi- 
tate In the technic described herein, 2 or 3 diops of 1 per cent sodium 
hx dioxide are used initialh in dissolving the piotein precipitate, this tends to 
eliminate turbidity 
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Another cause of turbiditj- m the 'unkIlo^^ll solution is the meoniplete 
remo\aI of ammonium sulphate used to precipitate the globulins It is there 
fore important to remo-ve this salt as completeh as possible so that the final 
solution IS of a clear blue color 

Both the unkiioun and the standard solutions should be prepared simul 
taneously and allou ed to stand for the same length of time, so that the maxi 
mum deielopment of blue color uill take place in both solutions 

GENERAL CONSIDCRATIONS 

During the conduct of this iinestigation it uas oui aim to ascertain the 
following points 

1 The total protein globulin and albumm of normal cerebrospinal fluid, 
using this modified procedure, also the \ariafions in such diseases as paresis 
tabes, tertiarj syphilis, multiple sclerosis meningitis, etc 

2 The ratio of albumm to globulin in normal spinal fluid, as uell as in 
pathologic fluids 

3 The relationship of the cerebrospinal fluid proteins to the colloidal 
gold test 

4 The effect of treatment upon the mdnidual protein fractions of cere 
brospinal fluid, as well as upon tlie total protein 

THE proteins IN NONMENINGITIC AND NONSTTHILITJC CEREBROSPINAL FLUIDS 

On account of the inabilitj to obtain cerebrospinal fluid from stnctlj nor 
mal subjects, it was necessary to use specimens from subjects under treatment 
for \arious miscellaneous conditions which are ordinanlj not accompanied bj 
abnormal protein contents 

Table I shous that, in a series of 10 nonsyphihtic and nonmenmgitic cere 
brospinal fluids, the albumin content ranged from 21 mg to 52 mg per 100 c t , 
the average being 34 mg 

In the same senes the globulin content ranged from 6 mg to 20 mg per 
100 c c , the average being 13 rag 

The total protein ranged from 27 mg to 62 mg per 100 c c the average 
being 48 mg 

The ratio of albumin to globulin in the 10 cases studied ranged from a 
high of 5 2 1 to a low of 1 4 1 the average ratio of albumin to globulin being 
26 1 

Table I 

Proteins of Cerebrospinal Fluid in Nonmeninoitic and Nomsypiiilitic DisEASEb 



RATIO or COLLOID VL 

ALBUMIN TO ^ 

OLOBuLin 

diagnosis 

14 1 

0001100000 

Aortic aneurjsm 

20 1 

0021000000 

Aortic insu&cicnc} 

35 1 

OOlllOOOOO 

Chronic alcoholism 

35 1 

0011100000 

Dementia precox 

22 1 

1112221000 

Influenza 

33 1 

1112210000 

Constitutional psychopathic 



state 

21 J 

0011000000 

Dementia precox 

17 1 

0011210000 

Hipomama 

SS 1 

2112210000 

MaaiG depressive ps^ebosss 

35 1 

1112210000 

Hjstena 
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PROTEINS OF CEREBROSPINAL FLUID IN UNTREATED CASES OF PARESIS 

In reviewing the data of Table II it is noted that in the examination of 
the proteins of 16 specimens of cerebrospinal fluid from cases of paresis, the 
albumin content ranged from 35 mg to 160 mg per 100 c c , the average being 
65 mg 

The globulin content ranged from 21 mg to 93 mg per 100 c c , the aver- 
age being 44 mg 

The total protein content ranged from 63 mg to 204 mg per 100 c c , the 
average being 110 mg 

The ratio of albumin to globulin varied from a high of 3 6 1 to a low of 
0 6 1, the average being 15 1 

In normal cerebrospinal fluid the amount of albumin invariably exceeds 
the amount of globulin It is noted that in the untreated cases of paresis re- 
ported in Table II the amount of globulin is almost equal to that of albumin, 
in fact, in three of the specimens reported in Table II the quantity of globulin 
exceeded the quantity of albumin (Cases 1, 4, and 16) 


Table II 

Cerebrospinal Fluib Proteins in Untreated Cases op Paresis 


1 

NUMBER 

MO PER 100 CC 

RATIO OF 
ALBUMIN TO 
GLOBUUN 

COLLOIDAL 

GOLD CURVE 

ALBUMIN 

GLOBULIN TOTAL PROTEIN 

1 

68 

93 

161 

07 1 

5555555331 

2 

82 

33 

115 

25 1 

5555532100 

3 

49 

32 

81 

15 1 

5555552100 

4 

42 

69 

111 

06 1 

5555543210 

5 

42 

21 

63 

20 1 

5555544310 

6 

58 

27 

85 

21 1 

5555443100 

7 

82 

69 

151 

12 1 

1224333210 

8 

67 

25 

92 

27 1 

5555553210 

9 

84 

45 

129 

19 1 

5555555331 

10 

35 

30 

C5 

12 1 

5555432100 

11 

57 

47 

104 

12 1 

5555553210 

12 

55 

4j 

100 

12 1 

5555554431 

13 

60 

43 

103 

14 1 

5555553210 

14 

59 

28 

87 

2 11 

5555553210 

15 

160 

44 

204 

3 6 1 

5555554210 

16 

44 

60 

104 

07 1 

5555534210 


PROTEINS OF CEREBROSPINAL FLUID IN TABES DORSALIS 

The quantitative estimation of the total protein, as well as of the albumin 
and globulin contents of cerebrospinal fluid in 20 specimens of fluid from 
cases of tabes shows that the albumin content ranged from 23 mg to 63 mg 
per 100 c c , the ai erage being 42 mg 

The globulin content ranged from 8 mg to 46 mg per 100 c c , the average 
beic^ 20 mg 

The protein content ranged from 39 mg to 87 mg per 100 c c , the 

average 

The rat \ albumin to globuhn varied from a high of 6 8 1 to a low of 
the a^er\^^ ^ ^ ^ 
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Table IH 

Cerebeospinal Fluid Protfins in Tabes Dorsaus 


NUMBER 

no PER 100 C.C 

RATIO OF 
ALBUitIN TO 
GLOBULIN 

COLLOIDAL 

GOLD CURVL 

albumin 

GLOBULIN TOTAL PROTEIN 

1 

49 

14 

63 

35 1 

0011100000 

2 

49 

14 

63 

35 1 

OOlllOOOOO 

3 

54 

6 

62 

68 1 

0011100000 

4 

23 

26 

49 

09 1 

1122100000 

5 

53 

13 

66 

41 1 

1122221000 

6 

63 

15 

67 

35 1 

1122'’10000 

7 

63 

16 

79 

4 0 1 

1122332100 

8 

43 

9 

5. 

48 1 

1112S21000 

9 

2'? 

46 

71 

05 1 

1223332100 

10 

23 

31 

54 

07 1 

1234432100 

11 

41 

10 

57 

26 1 

1122100000 

12 

50 

12 

62 

42 1 

1233321000 

13 

48 

18 

66 

27 1 

1112221000 

14 

38 

15 

53 

2 5 1 

1112210000 

15 

39 

35 

74 

1 3 1 

1123321000 

16 

31 

26 

57 

1 2 1 

1123321000 

17 

47 

40 

87 

12 1 

1234432100 

18 

60 

15 

75 

40 1 

1223321000 

19 

24 

15 

39 

1 6 1 

0011110000 

20 

28 

16 

44 

1 8 1 

0011100000 


proteins of cerebrospinal fluid in TERTIARV SIPHILIS 

Table IV lists the results of 31 determinations of cerebrospinal fluid of 
cases of tertiary sjphilis It is noted that the albumin content ranged from 
25 mg to 79 mg per 100 c c , the average being 45 rag 

The globulin ranged from 8 mg to 25 mg per 100 c c , the average being 
16 mg 

The total protein ranged from 37 mg to 104 rag per 100 c c , the average 
being 61 mg 

The ratio of albumin to globulin \aried from a high of 7 6 1 to a low of 
14 1, the average being 2 9 1 

It IS noted that the quantities of the various proteins of cerebrospinal 
fluid of cases of tertiarj sjphilis are in excess of those in nonniemngitic and 
nonsyphilitic conditions Whether or not tertiary syphilis is accompanied by 
an involvement of the central ncr\ous system with a concomitant increase of 
the proteins of the cerebrospinal fluid cannot be definitely stated at this time, 
however, the data in Table IV would lead one to infer that this is a possibility 

PROTEINS OF CEREBROSPINAL FLUID IN MULTIPLE SCLEROSIS 

In the course of this study estimations Mere made of the albumin, globu 
Im and total protein contents of cerebrospinal fluid of a number of cases of 
multiple sclerosis, mth a \iew of ascertaining whether or not the quantities of 
these fractions were comparable with those of paretic cerebrospinal fluid the 
object being to determine the reason for the similarity of the colloidal gold 
curves in these two conditions 

Table V reveals the fact that the albumin content \arjed from 43 mg to 
117 mg per 100 c c the average being 71 mg In paresis, the range nas from 
35 mg to 160 mg per 100 c c , the a\erage being 65 mg 
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Table IV 

Cerebrospinal Fluib Proteins in Tertiary Syphilis 


NUMBER 


MG PER 100 

C C 

RATIO OF 
ALBUMIN TO 

globulin 

COLLOIDAL 

GOLD CURVE 

albumin 

GLOBULIN 

TOTAL PROTEIN 

1 

43 

22 

65 

2 0 1 

1122210000 

2 

59 

12 

71 

49 1 

0012310000 

3 

35 

25 

60 

14 1 

1122210000 

4 

40 

11 

51 

36 1 

1233321000 

5 

32 

10 

42 

32 1 

0122100000 

6 

41 

20 

61 

211 

1233321000 

7 

48 

22 

70 

22 1 

1123321000 

8 

42 

16 

58 

26 1 

1123310000 

9 

58 

18 

76 

32 1 

0011210000 

10 

29 

19 

48 ' 

15 1 

0001100000 

11 

49 

20 

69 ' 

25 1 

1112221000 

12 

35 

12 

47 

2 9 1 

1122100000 

13 

60 

15 

75 

4 0 1 

1122333210 

14 

28 

13 

41 

1 22 1 

1123321000 

15 

59 

15 

74 

1 39 1 

1123332100 

16 

36 

8 

44 

45 1 

1122221000 

17 

45 

13 

58 

35 1 

0011100000 

18 

' 37 

19 

56 

19 1 

1123321000 

19 

31 

14 

45 

22 1 

1122210000 

20 

39 

15 

54 

26 1 

1122100000 

21 

74 

22 

96 

34 1 

1122321000 

28 

34 

20 

54 

17 1 

2233321000 

23 

40 

16 

56 

2 5 1 

1122210000 

24 

79 

25 

104 

32 1 

2233331000 

25 

25 

12 

37 

21 1 

0011100000 

26 

76 

10 

86 

7 6 1 

1122210000 

27 

38 

11 

49 

35 1 

1122100000 

28 

47 

14 

61 

34 1 

0012221000 

29 

44 

13 

57 

34 1 

0012100000 

30 

55 

12 

67 

46 1 

1112221000 

31 

52 

11 

63 

47 1 

1112221000 


The globulin content vaiied from 20 mg to 49 mg pei 100 cc , the aver- 
age being 33 ing In paiesis the globulin range was fiom 21 mg to 93 mg per 
100 c c , the average being 44 mg 

The total protein content varied fioin 66 mg to 140 mg pei 100 c c , the 
average being 104 mg In pai esis the range n as from 63 mg to 204 mg per 
100 c c , the average being 110 mg 

The ratio of albumin to globulin varied fiom 5 3 1 to 1 4 1, the average 
being 22 1 In paiesis the ratio vaiied from 3 6 1 to 0 6 1, the average being 
15 1 

The aboYe findings indicate that there is a slight similarity of the quanti- 
ties of the protein fractions in paresis and multiple sclerosis Whether or not 
this accounts for the tjpe of colloidal gold reaction in these two conditions 
cannot be definitelv stated, inasmuch as the nature and the mechanism of 
this reaction are not thoroughlv undcistood 

the PROTEINS OF CEREBROSPINAL FLUID DURING THE TREATMENT OF PARESIS 

For the purpose of aseei taming nhether or not antisyphilitic treatment 
has am eftect on the albumin, globubn, and total protein contents, determina- 
tions were made on a senes of cases ivlnle recening treatment 
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Table ^ 

Cebebeospinal Fluid Ppoteins in Mlltiple ^clebosis 


CASE NTJMBEE 

DI.TE 


ilG PEE 100 

CC 1 

EATIO or ALBLMIN 
TO GLOBULIN 

VLBUSIIN 

GLOBULIN 

TOTAL PPOTEIN 

1 

lO/JT/27 


4J 

140 1 

19 1 


0/21/2S 

117 

22 

139 

53 1 


7/13/2S 


43 

in 

1" 1 

2 

7/13/28 

43 

23 

C6 

19 1 

3 

7/13/2S 

48 

20 

6S 

24 1 

4 

7/13/28 

>>6 

30 

Oj 

14 1 


The findings ma\ be seen bv referring to Table \ I The albumin globulin 
and total protein of cerebrospinal fluid of 21 cases of paresis were studied and 
it was found that the albumin content was reduced in 17 or 81 per cent of 
the cases the globulin content n as reduced m 13 or 62 per cent and the total 
protein ^^as reduced in 17, or 81 per cent of the cases during the treatment 
regime 

It IS interesting to note that during this period the ratio of albumin to 
globulin was reduced m 12 or 57 per cent of the cases an increase of the 
ratio was observed in 8 cases, and in 1 case no change was noted 

The abo^e mai be explained h\ the fact that treatment caused a reduction 
of the albumin content of spinal fluid more often and more readih than the 
globulin content nith the result that the ratio of albumin to globulin was 
reduced more frequently than it was increased 

THE AVERAGE PROTEIN CONSTITUENTS IN VARIOUS DISEASES 

In renewing Table VII it is noted that the smallest quantities of the van 
ous proteins are to be found in the nonmcningitic and nonsaphilitic diseases 

A slight increase of the proteins was found m the cerebrospinal fluid of 
cases of tertiarv syphilis 

The largest quantities of the aanous proteins are found m paresis and 
multiple sclerosis 

The ratio of albumin to globulin is high in the nonmenmgitic and non 
syphilitic fluids The lowest ratio of albumin to globulin was found in cerebro 
spinal fluids of paresis 

THE RELATIONSHIP OF THE CEREBROSPIN AL FLUID PROTEINS TO THE COLLOIDAL GOLD 

REACTION 

One of the purposes of this study was to ascertain whether or not changes 
of the protein quantities or changes in the quantitative relation of albumin to 
globulin were in any waj responsible for the various characteristic colloidal 
gold curves 

J Cruickshank'® has observed that the globulin obtained from normal 
spinal fluid, even when used in concentrated form is almost inactive wlien 
added to a solution of colloidal gold He therefore is of the opinion that the 
precipitating action of paretic fluid cannot be ascribed to this protein fraction 
alone but is probably dependent on a specific alteration of the ph\sical state 






382 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Table VI 

Proteins of Cerebrospinal Fluid in Paresis During Treatment 


CASE 


MG 

PEE 100 

C C 

EATIO OF 

albumin 



DATE 



TOTAL 

COLLOIDAL 

TREATMENT 

number 

ALBUMIN 

GLOBULIN 

TO 

GOLD CURVE 





PROTEIN 

gLui^ULIm 


1 

10/26/27 

55 

15 

70 

37 1 

5555553200 

Trypirsamide 


1/ 9/28 

57 

27 

84 

2 11 

4433321000 

and 


3/21/28 

68 

27 

95 

25 1 

1233321000 

Mercurj 

2 

10/25/27 

41 

32 

73 

13 1 

5555544321 

TrypaTsaimde 


1/ 5/28 

72 

40 

112 

18 1 

5554431000 

and 


3/19/28 

35 

17 

52 

21 1 

5554443100 

Mercur> 

3 

11/ 7/27 

84 

49 

133 

17 1 

2233321000 

Tryparsamide 


2/ 2/28 

102 

37 

139 

28 1 

2223333100 

and 


4/19/28 

104 

22 

126 

47 1 

1233544210 

Mercury 

4 

11/23/27 

56 

21 

77 

27 1 

1233331000 

Tryparsamide 


2/ 6/28 

49 

20 

69 

25 1 

2233321000 

Mercury and 


4/30/28 

35 

30 

65 

12 1 

1233321000 

Bismuth 

5 

12/ 1/27 

49 

76 

125 

06 1 

5555555210 

Malaria Inocula 


1/19/28 

49 

44 

93 

11 1 


tions, Tryparsa 


3/26/28 

33 

32 

65 

10 1 

3555443210 

mide and Mercury 

C 

12/ 5/27 

44 

27 

71 

16 1 

5555532100 

Tryparsamide 


2/20/28 

40 

22 

62 

18 1 

5555543210 

and 


4/23/28 

35 

23 

58 

15 1 

2345531000 

Mercurj 

7 

1/ 3/28 

66 

40 

106 

17 1 

1112221000 

Tryparsamide 


3/15/28 

61 

24 

85 

25 1 

3343321000 

and 


5/28/28 

65 

26 

91 

25 1 

5333441000 

Mercury 

8 

10/26/27 

82 

37 

119 

22 1 

5555544321 

Tryparsamide 


3/19/28 

63 

22 

85 

29 1 

5555543210 

and 


5/31/28 

56 

19 

75 

29 1 

1233331000 

Mercury 

g 

11/ 4/27 

38 

15 

53 

25 1 

1233310000 

Tryparsamide 


5/ 5/28 

41 

17 

58 

2 4 1 

1123332100 

and Mercury 

10 

11/28/27 

69 

32 

111 

22 1 

5555554210 

Trj-parsamide 

4/26/28 

46 

33 

79 

14 1 

3444432100 

and 


7/27/28 

1 49 

37 

86 

13 1 

2554332100 

Bismuth 

11 

11/28/27 

47 

23 

70 

20 1 

5555432100 

Tryparsamide 

2/ 9/28 

39 

19 

58 

21 1 

2233210000 

and Mercurj 

12 

12/ 5/27 

78 

33 

111 

24 1 

5555554210 

Trj parsamide 

3/ 1/28 

40 

30 

70 

13 1 

2443431000 

and Mercurj 

13 

11/ 7/27 

44 

29 

73 

15 1 

1122331000 

Tryparsamide 

4/ 2/28 

29 

19 

48 

15 1 

2223331000 

and Mercury 

14 

12/ 5/27 

72 

35 

107 

2 11 

5555554210 

Trj^arsamide 

2/27/28 1 

46 

26 

72 

18 1 

2235432100 

and Mercury 

15 

12/ 8/27 

50 

21 

71 

24 1 

5555543100 

Sodium Iodide 

2/ 3/28 

47 

21 

68 

22 1 

5554321000 

and Mercury 

16 

12/13/27 
3/ 5/28 

36 

19 

55 

19 1 

5554432100 

Trj^arsamide 

30 

17 

47 

18 1 

2233321000 

and Mercury 


12/19/27 
3/ 1/28 

44 

14 

58 ' 

31 1 

1112221000 

Sulpharsphenamine 


38 

20 

58 

19 1 

1112221000 

and Mercury 

IS 

12/19/27 
3/ 1/28 

56 

19 

75 

29 1 

1112332100 

Tryparsamide 

38 

20 

58 

19 1 

1122333100 

and Mercury 

10 

3/ 8/28 
5/21/28 
8/ 1/28 

48 

35 

83 

14 1 

5555543100 

Tryparsamide 

37 

29 

29 

50 

66 I 

79 ! 

13 1 

06 1 

5555553100 

5555532000 

and 

Mercury 


1/ 5/28 
5/31/28 


23 

74 

22 1 

2233210000 

Trvparsamide 


38 

15 

53 

25 1 

2333321000 

and Mercurj 

21 

10/26/27 

57 

22 

79 

20 1 

1233321000 

Trvparsamide 


3/29/28 

63 

22 

85 

29 1 

1123431000 

and 


7/16/28 

76 

17 

93 

45 1 

1122310000 

Mercury 
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Table VII 

Bhothno the Average Protein Constituents Also Albumin Globulin B^tio in Various 

Diseases 



AVERAGE 

ALBUMIN 

AVERAGE 

GLOBULIN 

AVERAGE 
TOTAL PROTEIN 

AVERAGE RATIO ALBU 
MIN TO GLOBULIN 

Non meningitic and non 
Bj-philitic diseases 

34 

13 

48 

26 1 

Tertiary syphilis 

43 

16 

61 

20 1 

Tabes dorsalis 

42 

20 

62 

211 

Paresis 

85 

44 

110 

15 1 

Multiple sclerosis 

71 

33 

104 

22 1 


of the globulin which is associated with an increased electric charge Cruick 
shank further maintains that this alteration of the globulin cannot be re 
garded as specific for sjphilis since it maj occur also in multiple sclerosis He 
states that the phenomenon of colloidal gold reaction is dependent upon the 
albumin and globulin contents of the fluid, the precipitation of the gold 
being due to the globubn and its retention in solution being due to the albu 
mm fraction 

Mellanby and Anwjl Danes,’' as a result of their studies, established the 
hypothesis that the precipitating factors of the colloidal gold solution were 
either euglobuUn or pseudoglobuhn or a combination of these The euglobu 
Im being the active agent which precipitates colloidal gold, and the pseudo 
globulin fraction tends to keep the gold in solution and antagonizes the pre 
cipitating action of the euglobulin These obseriers are of the opinion tliat 
all cerebrospinal fluids contain a constant quantitj of pseudoglobulin but 
variable quantities of euglobulin and that the different colloidal gold reactions 
are due to the i arj mg quantities of euglobulin 

If this assumption is correct, then the chaiacteristic precipitation of the 
gold solution obtained m paresis and multiple sclerosis should not persist after 
treatment when the globulin fraction is diminished m amount and the ratio 
of albumin to globulin is increased 

The data m Table VI shows that the characteristic colloidal gold precipi 
tation IS not due entirely to the relative quantities of globulin and albumin in 
the cerebrospinal fluid because instances are seen where the globulin is de 
creased and albumin increased, and jet the tj'pical paretic cu^^e persists 
Furthermore, in reviewing the findings of Case No 1 of Table V, m Mhich 
there were three separate estimations of the protein fractions the examma 
tion of October 27, 1927, m which the ratio of albumin to globulin was 19 1, 
was accompanied by a tjpieal paretic cur’ve (5555543210) uhile the examina 
tion of July 13, 1928 m -which the ratio of albumin to ^^lobulm was similar 
(17 1), was accompanied by a diminished precipitation of the gold 
(2233310000) 

XJnfortunatelj a studj -w as not made of the relatnc quantities of euglobu 
Im and pseudoglobuhn fractions of the cerebrospinal fluid in \anous diseases 
so that it IS impossible to confirm the hjiiothesis of iMellanbv and Anwjl 
Davies that \ anations of the euglobulin fraction caused the various charactens 
tic colloidal gold curves 
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It maj' tlierefoie be concluded that there is some phenomenon other than 
the quantities of albumin and globulin oi the lelative proportions of albumin to 
globulin which is responsible foi the chaiacteristic colloidal gold precipitation 
reactions in the various diseases Whethei the piecipitation of the colloidal 
gold solution is dependent upon a physical change of the globulin, i e , upon an 
increased electiic charge, as maintained by Cruickshank, or is dependent upon 
the amount of euglobulin in the fluid cannot be stated at this time 

SUMMARY \ND CONCLUSIONS 

1 On account of the importance of the protems of the cerebrospinal fluid 
as an aid to diagnosis, as i\ ell as for the guidance of treatment, it is felt that 
the quantitative determination of these constituents should be done routinely 

2 Accordingly, the method of Wu foi the estimation of the blood proteins 
and that of Hewitt for spinal fluid proteins have been modified and a colori- 
metric technic has been developed 

3 Bj this modified procedure the quantities of globulin and total protein 
are estimated and the albumin is detei mined by deducting the amount of 
globulin fiom the total protein 

4 a The average quantities pei 100 cc of the vaiious pioteins of non- 
menmgitic and nonsvphilitie ceiebiospinal fluids were albumin, 34 mg , 
globulin, 13 mg , total protein, 48 mg The average latio of albumin to globu- 
lin was 2 6 1 

b The average quantities per 100 e c of the various proteins of spinal 
fluid in untreated paretics n ere albumin, 65 mg , globulin, 44 mg , total pro- 
tein, 110 mg The average ratio of albumin to globulin was 15 1 

c The average quantities pei 100 c c of the laiious proteins of spinal fluid 
in tabes dorsalis v ere albumin, 42 mg , globulin, 20 mg , total protein, 62 mg 
The average ratio of albumin to globulin y as 2 1 1 

d The average quantities pei 100 c c fluid of the various proteins of cases 
of tertiary sj philis v ere albumin, 45 mg , globulin, 16 mg , total protein, 61 
mg The a^e^age ratio of albumin to globulin was 2 9 1 

It IS noted that the quantities of the various pioteins of cerebrospinal fluids 
of tertiary syphilis without apparent imohement of the central nervous system 
were slightly in excess of the quantities of the proteins iii nonmeningitic and 
nonsyphilitic fluids 

e The aierage quantities of the larious proteins per 100 c c fluid in cases 
of multiple sclerosis weie albumin, 71 mg , globulin, 33 mg , total protein, 104 
nig The ai erage ratio of albumin to globulin v as 2 2 1 

It IS noted that the quantities of the different protein fractions m this con- 
dition are similar to those of paresis It is possible that the tjpe of colloidal 
<Told curve found in these two conditions is due to the similant-v of the quanti- 
ties of the protein fiactions Inasmuch as the quantitatne estimation of the 
euglobulin fraction was not made it was not possible to confirm the hjqiothesis of 
Mellanbi mid Aiiwil-DaMcs that variations of the euglobulin fraction cause 
the characteristic colloidal gold curves 
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5 A stiidj Mas made of the proteins of the eeiebiospmal fluid of a number 
of cases of paresis uhile undergoing treatment It was found that dunng 
treatment a reduction of the albumin fraction took place The globulin content 
■was not influenced as readih nor as frequentlj as was the albumin The ratio of 
albumin to globulin -Naried in more than half of the cases the ratio was de 
creased during tieatment 

Impro-vement should be follo'^\ed ba an increase of the albumin to globulin 
ratio The decrease uas cMdenth due to the fact that the albumin fraction was 
more greatly influenced bj treatment than the globulin fraction 

6 The smallest quantities of the various proteins nere found in the non 
meningitic and nons\philitie fluids The largest quantities of the aarious pro 
teins Mere found in paresis and multiple sclerosis The ratio of albumin to 
globulin Mas high in the nonmcmngitic and nons\ philitic fluids The loMest 
ratio of albumin to globulin Mas found in paresis 
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QUANTITATIVE MICROSCOPIC URINALYSIS* 


By Wiluam G Exton, M D , Newark, N J 


INTRODUCTION 

TN THE course of a year I see hundieds of urinalysis reports from different 
* laboratories throughout the United States and Canada, and it is interesting 
to note that all of them report their microscopic findings in terms which predi- 
cate the existence of quantitative methods of uiinary microscopy It is also 
noteworthy that our textbooks do not suggest that microscopic urinalysis is 
a quantitative proceduie and that the literature touches on the subject only 
in connection with a few special studies which utilize modified blood counting 
technics to enumerate the microscopic objects in urine 

In our woik, many specimens come from people ivho also send their urines 
to other laboratories, and the examinations bring to light numerous discrep- 
ancies which the interested laboratories must account for in order to appease 
the disturbed minds of physicians and patients In such instances the unde- 
niable alibi tliat the urine a peison passes may vary from time to time usually 
gets by, bj iirtue of its silent intimation that the repoits would have agreed 
had both laboratoiies examined portions of the same urine 

It also often happens in oui experience, however, that different labora- 
tories do examine portions of the same urine and nevertheless report similar 
discrepancies In such instances alibis lose their smugness and ordinarily 
degeneiate into one laboratorj lesting, as it uere, on its findings while what 
maj be called the “negative” laboratory sidesteps with the implication that 
some laboratories find pus or casts, as the case may be, in every urine Un- 
fortunatelj, such occuircnces are frequent and acutelj embarrassing because 
they create a situation uliich clinicians and lajmen cannot understand with- 
out resorting to theories that discredit clinical pathologj”^ and pathologists 
The thinking laboratory man, of course, knows better To paraphrase an 
old saj ing about the spirit being nulling but the flesh n eak, he knows that he 
reports his microscopic findings in terms which are conventional rather than 
actually quantitatn e, and those who haie not considered the matter maj 
leain from a few experiments tliat differences in technics do not account for 
all of the discrepancies because well-trained techmcians who carry through a 
stereotiped technic in the same laboratory on portions of the same specimen 
of urine wMl repoit results that iar> bj hundreds of per cent 

Uranaljses aie made so frcquentlj and repeatedlj that it seemed to me 
moie than desirable to remoie a situation winch so often reproaches clinical 

•FYom tho Prudential Laboratorj and Lonee\Ity Service the Prudential Insurance Com- 
panj of America ^^ewark N J 

Read before the Eighth Annual Convention of the American Socletj of Clinical Pathol- 
ogists Portland Oregon Julj 5 6 and 8 1929 
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pathologj because of the perplexities and irritations it causes not onlj labo 
ratory men and clinicians but also, and m increasing numbers nowadays, 
laj men 

The work here outlined was therefore undertaken with the object of im 
proving technics so as to increase precision, because onlj m this waj did a 
chance seem open to enable different laboratories to report microscopic find 
mgs with something like uniformitj 

For the sake of claritj the material is divided into two parts Part 1 
rexiews the methods currently practiced bj different laboratories and the 
experimental checks which were made of the larious manipulative details 
entermg into the technics of urinarj microscopj Part II presents, step by 
step, the details of a practicable procedure for microscopic uranah sis which 
has experimentallj and in practice proved accurate enough to enable report 
ing results with a uniformiti satisfactory for all clinical purposes The new 
procedure requires for its performance no more time and trouble than the 
system heretofore employ ed in the Prudential Laboratori 

Part I 

OUKHENT METHODS 

To get as complete information as possible conccriung the current prac 
tioes of different laboratories, a questionnaire was sent to 100 laboratories 
which were knoivn to specialize more or less in nranalysis and with whom we 
have had occasion, from time to time, to compare reports These laboratories 
are scattered all over North America and are headed by men who come from 
different schools The questionnaire deals with the various technical details 
involved in microscopic nranalysis, and I take this opportunity not only to 
acknowledge the 100 per cent responses but also to express m\ obligations 
for the complete and careful answers, and especially to thank those who fa 
vored me w ith suggestions, opinions, experiences and, in a few oases, personal 
demonstrations thus making the present effort practically a cooperative one 

As the problem concerned only equipment and manipulative details, the 
questionnaire was framed to elicit such information with the utmost sim 
plicity and clearness 

QUESTIONNAIRE 

A Microscope 

1 Make of microscope 1 

2 Tube length employed? 

3 Achromatie or apoohromatic system? 

4 Maker’s designation of eyepieces used? 

5 Maker’s designation of objectives used? 

6 Combination of eyepiece and objeetne used for 1/6 field? 

B Sediment 

1 Quantity of urine centnfugedt 

2 At what speed? 

3 For how long? 

4 Is all or only part of sediment examined? 



388 


THE JOURNAL OU LABORATORl AND CLINICAL MEDICINE 


5 Please gne full details of j^our technic for sampling sediment and pre- 
paring slide 

6 Size of slide used^ 

7 Size of coiei glass used" 

8 Do you examine more than one slide"* If so, how many? 

9 How many fields do you covei with low powei With high powei 
10 Have you experimented with anj other methods? If so, please give 

details, etc 

It mil be seen that the first Pait A of the questionnaire covers equipment 
It deielops the fact that ovei 95 per cent of the laboratories woik mth the 
achromatic systems of standard Anieiican micioscopes In this connection, it 
IS not amiss to note that it is paiticulaily in the examination of unstained 
and coloiless specimens, such as urinary sediments, that the advantages of 
better resolution and freedom fiom chioiiiatic aberration offered by apochro- 
inatic systems more than compensate foi then increased cost 

The lahoiatoiies use eiepieces running all the way fiom 2 to 15 powei 
but suhstaiitiallv confoim with one anothei in the employment of 16 and 
4 mm objectives foi uiaiiahsis One oi another of eieiy combination of these 
lenses is in use by the lahoiatoiies foi counting the objects in miiiaiv sedi- 
ments, vhich, of eouise causes disci epaiieies because the aiea of a micioscopic 
field vanes mth a paiticulai lens eombination, even with a paiticulai make, 
although 16 mm objectives as a lule eo\ei an aiea eighteen times gieatei than 
4 mm objectives of the same make 

Poi geneiations the textbooks on clinical pathology liaye lecommended 
4 mm objectives for unnarv microscopy', and it is undoubtedly tiue that the 
4 mm 01 even a liighei powei objective is essential foi satisfactory' lesolving 
stiuctuial and cytologic details, and that eieiy microscope used for examin- 
ing urinaiy sediments should caiij' a high powei objectne on its nosepiece 
Indispensable as it is howeiei, for seeing fine details, the 4 mm oi highei 
power objective is not only unneccssaii but eceii disadvantageous and inex- 
pedient for counting objects which can be easily' identified with lowei powers 
or less magnification The higher the power of an objective the smaller is the 
field it covers, the shoitei is its working distance, the less its penetiation, the 
more finicky' its focusing, and the greater its sensitiveness to thickness of 
cover glass and specimen The greater penetrations afforded by 16 mm objec- 
tives enable them to disclose objects Iv ing in different planes w'liich are much 
more likelv to remain unseen and thcrefoie uncounted when 4 mni objectives 
are used Those who feel that 16 ram objectives do not give them sufficient 
magnification for counting would do well to tiv an 8 mm objective I have 
found them extrenielv well suited foi counting the objects in luinarv sedi- 
ments because tliev give magnifications mteimediate between 4 and 16 mm 
objectives and aie more comfortable to vvoik with than 4 mm objectives 

To sum up micioscopic equipment, the questionnaires indicate such wide 
differences in practice between the different laboratories that I am led to sug- 
gest that bettei unifonnitv in reporting can be secured by an understanding 
to consider some definite area or some certain fixed volume as a standard unit 
for counting objects in unnarv sediments Then bv some simple correction 
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factor, each indn idual or laboratorj with the lens equipment the> prefer can 
nevertheless put their leports on the same footing with other laboratories 
As an example the Prudential Laboratory employs apoehromatic systems and 
counts with 8 ram obyectnes and 15 power compensating evepieces This 
combination covers an area between two and three times the area co^e^ed by 
the usual 10 power eyepiece and 4 mm achromatic objects es but our reports 
become comparable and haimomze with those who count with 10 power eye 
pieces and 4 mm acliiomatie objectnes by the simple process of duidiug our 
counts by Microscope makeis readily supph data concerning the areas 

Lo\ered b\ their lenses and the simplest Lind of calculation will enable any 
indi\idual using any equipment he prefers to report his findings uniformly 
With others and thus eliminate those diseiepancies which aie due to differ 
dices in microscopic equipment 

The second Part B of the questionnaire coders the mampulatne and other 
details included in examining and reporting counts of led blood pus and 
epithelial cells and casts etc , in urinary sediments In general the answ ers 
to the questionnaire expose a \ery disconcerting di\eisit% of laboiatory prac 
tice In fact the answeis indicate that it is doubtful if any two laboratories 
make microscopic examinations of unne m exactly the same way 

As the questionnaires were leturned they w ere reMCwed and loughly clas 
sified as to general technical design with special reference to sensitneness and 
quantltat^^e accuracy To illustrate one laboiator\ examines the sediment 
of 120 cc of urine and another that of only 5 cc If both laboratories re 
ceued the same urine and examined the entire sediment as some do one 
would report 100 pus cells while the other w ould icport about 4 perhaps none 
at all, because the technic of one labor^itory is 25 times more sensitive than 
that of the other On the otlier hand w hen 5 and 120 c c samples of the same 
urine were treated differenth following details actually gnen in the qaes 
tionnaircs, the 5 cc sample sometimes Melded moie sensitne or positne 
results than the 120 e c sample or 25 times more unne 

From this it is endent that the problem of defining a micioscopic proce 
dure capable of giMUg quantitatne and therefore uniform lesults was only 
to be sohed by checking, step by step the ^a^ous technical procedures define 
ated by the answers gnen m the questionnanes In order to make our stud^ 
as complete as possible other technics found in the textbooks and literature 
such as those of Addis ' Ockerblad Heitzmann* and others w ere also jn% esti 
gated For the sake of convenience and claiity and to guide our cxpeiiments 
all of the mampulatne details imohed in urinary microscopy were listed as 
follow s 

SAMPLING 

Sampling the urine 
Sedimenting the urine 

Sampling the sediment (microscopic specimen) 

MICROSCOPE 

Preparing the specimen 
Examining the specimen 
Reporting the findings 
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It cannot escape attention that each step on the list connotes the per- 
formance of several distinct technical details, also that it was obligatory to 
perform the same manipulations many times and in various ways in order to 
gam the experience and data essential for comparing with and checking 
against one another all of the different technics outlined in the literature and 
questionnaires comprised in our program Piom this it will be understood 
that this paper would run to an inordinate length weie the attempt made to 
set forth fully all of the protocols accumulated in the course of the ivork It 
IS therefore necessary to limit the presentation of data to forms of summary 
01 illustiation in commenting on particular technical details 

SAMPLINGS 

Sainphng the TJiine 

If it IS intended to examine the urine immediately after voiding or if the 
design be to sediment by gravity, no mixing is required In all other in 
stances the whole amount of urine voided should be well mixed before a sam- 
ple IS taken for examination or maibng As a pitfaU of frequent error, the 
importance of proper sampling cannot be overemphasized, and is experimen 
tally demonstrable by the thousands of percentage differences in results found 
when different parts of the same insufficiently mixed urine are examined No 
attempt to quantitate can succeed if the sample selected for examination be 
not true or representative To insure thorough mixing, gently turning the 
bottle upside down a few times has proved as satisfactory as any other method, 
but it IS particularly noteworthy that violent agitation is not only unnecessary 
but positively harmful because it tends to injure casts and otherwise damage 
the fragile objects we intend to examine under the microscope It is a good 
plan to clear the specimen as far as possible of interfering suspended matter 
like urates, etc , before taking samples 

According to the questionnaires, almost all laboi atones sample 15 c c , 
a few sample 10 c c , and a few only 5 c c On the other hand, some laborato 
Ties sample 2 ounces, or twelve times more, and others 4 ounces, making a 
25-fold -variation in the sample of urine examined by different laboratories 
On this point a long line of related experiments indicate that the volume of 
urine sampled is relatively unimportant and that no particular advantages 
accrue from sampling larger amounts than the usual 15 c c sampled by more 
than 85 per cent of the laboratories It is the efficiency of sampling and sub- 
sequent technic of handling rather than the amount of the sample which 
determine the sensitiveness and quantitative accuracy of the final result 

Sedimenting the Urine 

The questionnaires deielop the fact that onlj' one laboratory relies on 
gramtj alone and that all of the others depend more or less upon the cen- 
trifuge for sedimenting urine Some laboratories, hon e^ er, allow the urine 
to stand for a time, sedimenting bi graMU before centrifuging a sample 
selected from the bottom laj ers 

The contro\ersv over the relatne merits of sedimenting urine bj gravitj 
or centrifuge centers chiefli on statements made bj some authorities in text- 



QUANTITATIVE JIICHOSCOPIO UBINALTSIS 


391 


books and discussions to the effect that rapid centrifugaliaation detorms and 
injures fragile objects like leucocjtcs and casts The point is important but, 
unf ortunatelj , does not lend itself to illustration bj experimental proof I 
have, however, on numerous occasions sedimented bj gravity and by centri 
fuge (2 to 3000 r p m ) urines containing not onh blood pus, and epithelial 
cells but also urines containing more fragile objects like waxj and fatty casts 
and hj aline and fattj detritus and then compared the sediments under the 
microscope What I have seen convinces me that centrifugal speed iiithin 
such limits as I have used it does not injure nor deform anj of these objects 
unless centrifugalization be undulj prolonged In this case violence is done 
by the packing of the sediment which takes place, and insult is added to 
injury in the process of extricating some of the sediment for examination 
Other injurious forces come into plaj during deceleration of the centrifuge 
and in pouring off the supernatant urine or part of the sediment, because dur 
mg deceleration and pouring eddies form which produce torques that exert 
unequal forces and thus tend to injure delicate objects bj twisting them On 
the other hand, centrifugal force is constant steady and evenly distributed 
and therefore much less Iikelj to injure delicate objects Bj avoiding unnec 
essarily prolonged centrifuging in order to prevent packing the sediment and 
by decelerating smoothly, a better conditioned sediment can actuallj be had 
with the centrifuge than bj gravity 

The only other advantage winch preliminarj sedimentation by gravity 
might be conjectured to offer is increased sensitiveness, and on this point the 
methods given in the questionnaires were cheeked experimentally Thus, the 
most sensitive technic given in the questionnaires was described as follows 
' We plan to have a 4 ounce specimen This is allowed to stand for at least 
one hour and tlie top three fourths or four fifths is poured off Fifteen c e of 
the remainder is centrifuged for three minutes at 1050 r p m ’ The efficienov 
of this procedure was checked bj carefully performing every detail of the 
technic on a specimen of normal urine to which was added fresh blood from a 
finger prick Blood counts showed that the specimen contained 244,800,000 
red cells After standing an hour sedimenting bj gravity, the upper three 
fourths, or 90 c 0 , were poured off and 15 c c , or half of the remainder, were 
centrifuged three minutes at 1100 rpm The red cells in the sediment were 
then counted and only 17,612,000 found, indicating a recovery of only about 
60 per cent of the actual number of red cells in the 15 c c sample (hemolysis 
controlled) As a more sensitive criterion the red cells in the urine overlying 
the sediment were also counted, and both counts were found to agree within 
experimental error A number of correlative experiments also indicate that 
the effect of au hour's preliminary sedimentation by gravity is negligible in 
the absence of efficient centrifugalization 

The questionnaires also reveal that some laboratories underdo and other 
laboratories overdo centrifuging Thus one laboratory centrifuges only one 
minute while several centrifuge fifteen minutes and one or more laboratories 
centrifuge for each interval between these Similarlv, the different labora 
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tones centiifuge uime at different speeds ranging fiom 500 to 3000 rpm 
witli vaiious t p ms in between the extremes practiced by one or moie of the 
laboratoiies 

No good reason foi such wide -variations in the ptiformance of a loutine 
technical detail are apparent, because, aftei all, the shaping of an adequate 
or efficient sedimenting technic is a simple mattei of mathematics and mechan- 
ics uhich easih lends itself to e-^perimental proof Pom teen yeais ago I 
centrifuged iiimes containing casts and red and white blood cells at different 
1 p ms for different intei-vals of time in oidei to determine the time and speed 
factors necessai^ to bung 90 per cent oi moie of the microscopic objects in 
urine down mto the sediment, and as a lesiilt the Piudential Laboiatory has 
since then centrifuged urines foi four and a half minutes at 2000 r p m ^ This 
technic emplo-ss the usual 15 e c centiifuge tube and has proved efficient, and 
does veil little if anj , injiiri to the micioseopic objects These earlj experi- 
ments haie been reehecked during the couise of the piesent study, and Tables 


Table I 


URI^E + 

RFD BLOOD CELLS 

RED CELLS 

C C 

CENTRIFUGED AT 
2000 RPM 
MINUTES 

NO CELLS 

FOUND IN 
SEDIMENT 

XO CELLS FOUND 
IX SUPERNATANT 
URINE 

0 

10,600,000 

1 

CF* 

200 



2 

CF 

80 



3 

CP 

44 



4 

CF 

36 

5 

196,000 

1 

84 

16 



2 

84 

0 



3 

96 

0 



4 

108 

0 

10 

17,800,000 

1 

14,240 

432 



2 

CF 

248 



3 

CP 

56 



4 

CF 

40 

10 

478,000 

1 

432 

108 



2 

520 

68 



3 

560 

8 



4 

900 

0 

It 

72,900,000 

1 

24,400 

13,600 



2 

40,400 

2,400 



3 

CF 

1,600 



4 

CF 

410 

15 

729,000 

1 

260 

410 


2 

308 

100 



3 

350 

80 



4 

510 

56 


•Co\er the field 


I and II gne the results of centrifuging and counting experiments Two dif- 
ferent tipcs of laboratory centrifuges with speeds controlled by tachometers 
were used Counts were made with standard hemacytometers and Euscope 
Tlic experimental results were confirmed with specimens fiom cases of 
1 omaturia and pyuiia 
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Tadlb TI 


MINUTES AT 

2000 R.P Bf 

CELLS PEftCC REMAININO 

IN SUPERNATANT URINE 

PERCENTAQE OP 

REMOVAL 


Hematuna 


0 

1,300 000 

_ 

2 

100 000 

891 

3 

20 000 

98 5 

4 

- 

100 0 


Pjuria 


0 

490,000 

- 

2 

60 000 

87 8 

3 

45,000 

89 8 

4 

10,000 

98 0 

5 

- 

100 0 


Prom these data it is evident that 15 c c mine samples in the usual 
tjpe of centrifuge tube emplo 3 ed h} practicallv all laboratories are efficientlj 
and adequateh sedimented bv centrifuging four minutes at 2000 i p m (As a 
practical matter, four and one half minutes includes bunging the centrifuge 
to speed ) If greater or less speed (hnii 2000 r p m be preferred, the correct 
time factor foi that speed should be detennined It should bung 98 per cent 
or more of the micioscopic objects doun into the sediment without being 
piolonged enough to pack flie sediment 

All of the experiments shown in tlie tables weie earned out witli stand 
ard laboratorv 15 c c centrifuge tubes and the marked difteiences in the 
results obtained bv centrifuging different quantities of mine le, 5 10 and 
15 c c will not have escaped attention At first sight it is not surprising to 
find that smaller quantities sediment quicker than largei quantities but it 
would be a mistake to attribute the differences merely to volume of sample, 
because in the standard 15 c t ceiitiifuge tube the simples stand at different 
heights or vaij in length according to then quantitj Thus a 5 ce sample 
IS 53 mm a 10 c c sample is 80 mm and a 15 c c sample 110 mm long 

To determine the effect of length of sample on centrifuging three tubes 
of different bore and shape were selected As a matter of convenience these 
v\eie standard tvpes of centrifuge tubes designed to hold different quantities 
of sample, i e a 50 c c tube having a bore at the mouth with a diameter of 
27 mm a 30 c c tube with a diameter of 26 mm at its mouth and a 15 c e 
tube having a diameter of 14 mm Into each of the three tubes 15 c c of the 
same urine containing red blood cells vras poured and the lengths of the 
standing samples measured In the 50 c c tube the urine sample measured 
31 mm , in the 30 c c tube 62 mm and in the 15 c c tube 95 mm The sam 
pies were centrifuged different periods of time at 2000 r p m and counts then 
made of the cells recovered from the supernatant urine which was centrifuged 
ten minutes at 3000 r p m 

The data stronglj suggest a picture of sedimentation showing the micro 
scopic objects Ijing in lajcrs piled on top of one another and the time factor 
for efficient centrifuging is therefore the time it takes to bring the topmost 
lav ers of microscopic objects in the sample down into the sediment Correia 
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tive experiments indicate that increasing the time factoi by centrifuging at 
low speeds tends to ii regularities m results and to injury of the microscopic 
objects by packing and other forces 

The data also point to the possibility of improving sedimentation technics 
by employing shorter centrifuge tubes 

Table III 


Effect of Length of Samples on Centrifuqaliaation 


MINUTES CENTRIFUGED 

AT 2000 R.P M 

LENGTH OP 
SAMPLE 

CELLS IN SUPERNATANT 

URINE 


31 

mm 

65,000 

1 

62 

mm 

120,000 


95 

mm 

430,000 


31 

mm 

0 

2 

62 

mm 

90,000 


95 

mm 

130,000 


31 

mm 

0 

3 

62 

mm 

20,000 


95 

mm 

56,000 


31 

mm 

0 

4 

62 

mm 

0 


95 

mm 

20,000 


Sampling the Sechmenl (Mici oscopic Specimen) 

After sedimenting urine, the next step is to get a good and tiue sample 
of the sediment for microscopj' The literatuie and questionnaires offer many 
and various wavs for performing this step, and as a criterion for checking 
their accuracy I adopted the reproducibility of results obtained by repeating 
the same procedure on portions of the same urine 

Sediment must fiist be extricated from the supernatant urine IMany sim- 
ply pour this off while others depend upon different methods of pipetting 
AVhen checked expeiimentallv, none of the methods gave leproducible results 
In fact, none of them could be managed so as to avoid diluting the sediment 
iiith urine, which always drips back from the sides of the tubes or enters into 
the pipettes Such unavoidable dilutions of sediment represent an uncontrol- 
lable and inconstant factor uhicli spoils every other attempt at accuracy, and 
from specimens which are poor in mucus or binding material for the sediment, 
such as low gravity urines, etc , casts are lost as easily by one method as by 
another Furthermore, the amount of mucoid binding material almost aluays 
deteimmes the volume of sediment obtained by centrifuging It varies greatlv 
in both normal and pathologic urines and is, therefore, a serious factor in 
destrovmg accuraev The specimens from Messrs X and Y illustrate this 
effect because both contain the same number of casts X’s urine is poor in 
binding material and yields onh 0 1 c c of sediment, vhile Y’s unne is richer 
in mucoid material and uhen similarly centrifuged yields 0 5 cc, or 5 times 
more sediment 'When both sediments are examined under the microscope 
and casts are counted with equal efRciencv , the reports must shoiv that X s 
urine contains 5 times as manv casts as Y’s Such differences in sedimen 
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concentration, of course, account for errors in reporting because specimens 
like X’s are reported as having persistent casts -uhile those like Y s are re 
ported negatne when both urines actuallj contain cxactlj the same number 
of casts The mucoid material present m unnes has thus the same disastrous 
effects on necuraej as the unavoidable dilution which occurs in extncating 
sediment from supernatant urine 

These serious sources of error can be minimized m fact avoided bj 
scratch marking tlie centrifuge tubes at some definite level so as to define 
some arbitrarj volume of sediment or sediment plus urine which can alwajs 
be taken as a constant sediment volume To determine a practicable volume 
for such a constant 100 consecutive unnes Iiaving a specific gravity of 1020 
or higher were centrifuged foi four and a half minutes at 2000 r p m with the 
results shown in Table IV 


Table IV 


KO or SPECIMENS 

VOLUME OF SEDIMENT 

IG 

Lcm thnn 0 t e c 

19 

0 2 c c 

33 

0 3 c c 

31 

0 4 c c 

2 

0 > -cc 

1 

0 0 c c 


Evidentlj 06 cc sediment or sediment plus urine is a practicable volume 
constant for 15 c c urine samples This represents a concentration factor of 
30 For the rare specimens which >ield more than 05 cc of sediment it is 
easj to take 1 c c sediment or sediment plus urine and mamtam the same eon 
centration relation by multiplying results bv two Such sediments give us 
always the same concentration factor i e the> represent a 30 fold concentra 
tion of urine 

The next manipulation in order concerns getting a satisfactorj sample of 
sediment on the microscope slide Here again the questionnaires and liters 
ture indicate a rich vanetj of means by which a routine technical step is per 
formed m different laboratories For convenience of comment they maj 
grossly be divided into those who attempt to examine all of the sediment and 
the majority who are content to examine a sample of the sediment Those 
who try to examine all of the sediment transfer it to a slide in several differ 
ent ways They introduce a pipette through the supernatant urine or decant 
the supernatant urine and then pour or transfer the sediment with a pipette 
When these methods were tried out exactly as described and with different 
kinds of pipettes managed in different ways it was found impossible to get 
all of the sediment on the slide by any of them The texture of the sediment 
its viscosity and surface tension, to say nothing of numerous extraneous fac 
tors like dilution and loss on glass surfaces and wetting qualities prei ent this 
operation being earned out with a reasonable degree of uniformity or accuracy 
by any of the methods Other elements e>f inaccuracy also present themselves 
in making microscopic preparations of total sediments 

Those who are content to sample sediments empIo\ different kinds of 
pipettes in various ways for the purpose and many specifieallv mention capil 
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lai3" pipettes What particular ad\antages capillaritj or capillary pipettes af- 
ford in sampling unne sediments I haA^e been unable to fathom After seeing 
some of the pipettes m use and reading the descriptions of the najs tliej' aie 
used, I am unable to come to am’- other conclusion than that on this point 
there is leiy much misundei standing and confusion 

The A\oid capillary comes fiom the Latin capillus meaning hair, and glass 
blowers tell me that to them a capillaii pipette means one lyliose Avails are 
Aeij thick 111 propoition to the boie Such pipettes aie less sensitiAe to tem- 
perature changes and theiefoie better for volumetiic measiuements Piom 
A\liat I can learn, the capillary pipettes alluded to in the questionnaires are 
not of this tjpe Glass tubes A\itli hairlike boies aie sometimes called capil- 
laiA pipettes because in a restricted avra’^ mobile liquids aviU use in them bi 
capillaiA attiaction The Aiscositj’ of urinarj’ sediments, howeA’ei, nullifies 
AAliatCAei capillary attiaction they maj’ possess foi more mobile liquids, and 
theA’- aie positiieh disadiantageous for handling urinarj’ sediments because 
the naiioAvness of their boies, paitieulaih’ at the tips, tends to break up casts 
and oiganized detritus Avhich mai be ui the sediment The\ also tend to selec- 
tivity in sampling Avhieli is even nioie objectionable Theiefore, 2 mm may 
Avell be regarded as minimum and 3 mm CAcn better foi the boie of pipettes 
designed for handling uiinarj sediments 

If a pipette oi aiiA othei kind of a hollow tube, open at the ends, be intro 
duced into a lessel containing a mobile liquid, the liquid uses in the tube to 
a level even Avith or peiliaps a little highei than the surrounding liquid The 
liquid in the tube gets to the level of the suiiounding liquid bv hjdiostatic 
balance, and onh that nhicli uses aboi’e the lei el of the suirounding liquid 
is accounted foi hi capillaiiti, a weak and vaiiable force that is hardlj’ ever 
bi ought into plaj in handling uiiuarA sediments The technics Avhicli get up 
the sediment bv intioducmg a pipette with upper end closed through the 
supernatant urine until the tip is in contact with the sediment depend upon 
the lush of urine into the pipette when the pressure of the finger is released 
to cairA along the sediment A\ith it, and not at all upon capillary forces 

It IS thus CAideiit that capillari pipettes are useless and disadvantageous 
for sampling uimarA sediments Some textbooks and questionnaiies giAc no 
reasons but specificalh wain against suction Nothing has ei’er occurred in 
mv experience to indicate that suction is auA moie disadiantageous than other 
forces brought into plai bi the different technics In fact, suction has possi- 
bilities of substantial usefulness The real point seems to be that onh mdd 
forces should be used m handling iinnarA sediments and that all forms of a’io 
leiice must be aAOided 

The technics of the laboratories that regularh examine total sediments are 
CAidentlA designed to eliminate unceitainties of sampling After practicing 
the manipulations and taking cacia precaution to insure luiiformitA, these 
technics were repeated on samples of the same urines and none of them gaic 
leprodueible lesults 

The laboratories that sample sediments take different amounts for exami- 
nation Some stress the importance of mixing sediments before taking sam- 
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pies, others take samples “from tlie top, middle and bottom of the sediment ivith 
a pipette” and mix them on a slide When checked experimentalh , it was 
found that mixing the sediment before sampling gives better leproducibility 
than attempts to sample the sediment b 3 laj ers and then mix 

Thus urine containing blood cells was centrifuged and samples selected 
both by picking “representative samples from the top middle, and bottom of 
the sediment ’ and bj mixing the whole sediment before selecting the sample 
The average deviation between counts of eleven samples selected b> the lajer 
technic was 15 5 per cent while the samples selected from the mixed whole 
sediment deviated onlv 5 3 poi cent 

The onlj detail concerned with sampling sediments which remains is the 
method of nuxmg Some stir the sediments with a rod some tap some rotate 
and some shake the tube, others blow the sediment in and out of a pipette or 
Jiggle the pipette up and dov\n m the sediment When checked against one 



•3 

another no gieat differences arc apparent but tht results distinctly favor the 
last two methods and this finding is corroborated bj the whirling currents set 
up bj the other methods vihich can be clearlv seen to cause the microscopic ob 
jects to gravitate awav from the peiiplicrj and form a thin revolving column 
in the centei of the tube 

From the sediment sampling experiments it is clear that the volume of 
sediment should alwajs be the same and that the sediment oi sediment plus 
urine contained in the suggested 05 cc sediment volume constant should be 
tlioroughlj mixed before taking the sample for microscopj To transfer the 
sample from centrifuge tube to slide the suction pipette (Fig 1) has been 
found satisfactorv and convenient Its length conforms with the usual 15 c c 
centrifuge tube It is made of 3 mm glass tubing plane ground at the tip 
and dilated near the upper end sufficiently to hold 15 c c With the rubber 
bulb compressed the tip is introduced into the centrifuge tube until near the 
05 cc mark, the supernatant urine is drawn into the pipette bv releasing 
and then ejected bv compressing the rubber bulb The same pipette is then 
used to mix the sediment and transfer a sample of it to the slide 
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MICROSCOPY 

Pteparing ihe Specimen 

According to the questionnaires 80 of the 100 laboratories employ 3 h 
inch and 20, larger slides in order to accommodate either the entire sedmi' 
of 15 c c or multiple specimens The questionnaires also reveal that 64 L' ' 
ratories aln ays use cover glasses, that 24 are indifferent about the mattei , 
that 12 laboratories never use cover glasses for urine sediments When 
different technics outlined in the questionnaires were checked expenmeni 
it was found that the procedure with cover glasses always gave better le^ 
than the same procedure without them, and it is, of course, true that e^ 
optical and many other considerations decidedly favor the use of coAer gla 

Almost e\erv possible way of preparing a microscopic specimen 
eluded in the methods delineated in the questionnaires, and to try them on 
detail required more time and care than all the lest of the work taken 
gether It is, neimrtheless, again necessarj to record failure because no m ’ 
how painstakingly performed, or how combined, none of the technics c 
lesults which can be fairly called either quantitative, accurate, or repio 
ible 

In the course of the experiments it became apparent that irregulai 
and inconsistencies Mere to some extent at least, due to certain characi 
tics of sediments which cannot be controlled, such as wetting quahtj , 1 1 
iti', and smface tension It also became obvious that all microscope con 
methods are hopeless unless made under conditions which insure an evei 
ume and thickness of specimen and an even distribution of the micro'-' 
objects therein 

To secure such conditions, Addis, Ockerblad and others resorted i< 
blood counter, and it was emploved extensively throughout this M'ork or 
urines and sediments for experimental as well as control purposes Ir 
it M as used so i em- often that an unusually rich experience in counting i 
was gained from Mhich were derived certain very definite impressions 
although sediments Mere introduced into the counting cell in everj co 
able May, from the standpoint of reproducibilitv our counts continued i. 
lar and inconsistent and this experience was taken to indicate that the 
counter is not as well adapted to sediments as it is to more mobile mai 
like urine and diluted blood Other features of the blood counter m 
think make it less suitable for uranaljsis are the rulings Mhich are con 
and account for much of its cost, and its lery inadequate surface are 
consequent limitation of content 

For counting the microscopic objects suspended in uncentrifug ed 
the blood counter is undoubtedlv the best means at our command and n 
considered standard eien though filling and refiUing the cell vrith di 
samples of the same urine is so tedious and time consuming as to rcr 
employment in routine iiranahsis hopelessly impracticable In tins wc- 
instance, the minimum requirement has been to count 400 squares on < 
four different samples of the same m ell mixed urine e^ en ivhen the oh 
Pec oitbe specimen ran into millions and m proportion as the objeef 
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specimen grow scarce, it is, of course, -u ell kno^^ n that more and more counts 
are necessary not only for accuracy but even to aioid missing their presence 
altogether 

With the idea of trying to dodge its disadvantages and at the same time 
to utilize the advantages of the blood counter, an experimental cell was con 
structed ^^hleh is nothing more or less than a 3 b> 1 inch slide ha\ing in its 
middle a 0 1 mm deep trough 400 mm square Such a trough holds 400 times 
more sediment than the blood counting cell and is easily and qmcklj filled, 
in fact, quicker than by manj current methods of preparing specimens because 
all one has to do is to transfer the sediment to the trough with a pipette and 
press the 0 5 mm thick co\er glass down around the nm of the trough When 
made in this waj, microscopic preparations always have the same volume and 
thickness and uniform distribution of microscopic objects throughout the 
specimen Table V shows the correspondence of counts made on a series of 
urines with the blood counter (average of four or more samples) and sediments 
from the same urines in trough cells (average of 10 fields) The counts u ere 
made m the course of the usual routine of the Prudential Laboratory bj six 
different technicians 


Table V 

Counts of Blood and Pus Cells in Urine by Hemacytometer and in Sediments of Same 
Urine by New Method 


8PECI 

MEN 

COUNT PER C C URINE 

HE&LA 

CYTOMETER TROUGH 

DIFFERENCE 
PER CENT 

SPECI 

MEN 

CJOUNT PER 

UEilA 

CYTOMETER 

CC UTUNE 

TRouan 

DIFFERENCE 
PER CENT 

pus 

82 000 

74 000 

96 

blood 

62 500 

50 900 

42 

blood 

50 000 

40 000 

20 

blood 

52 000 

48 000 

77 

pus 

95,000 

90 000 

56 

pus 

37 500 

39 200 

46 

pus 

160 000 

152 000 

50 

blood 

12 000 

12 000 

00 

blood 

27 470 

26 700 

27 

pus 

37 000 

36 100 

24 

pus 

27 470 

26 700 

27 

pus 

42,400 

46 200 

90 

pus 

40,000 

42 000 

50 

pus 

14 300 

14 000 

21 

blood 

25,000 

22 400 

10 4 

blood 

7,000 

7 000 

00 

pus 

280,000 

268 000 

43 

pus 

145 000 

136 400 

56 

blood 

270 000 

248 000 

81 

pus 

60,000 

52 600 

52 

blood 

17 500 

16 500 

57 

blood 

115 000 

112 000 

26 

pus 

15 000 

13 300 

113 

pus 

15,000 

15 400 

27 

blood 

20 000 

18 000 

10 0 

pus 

20,000 

20 200 

1 0 

blood 

45 000 

40 300 

10 4 

blood 

25 000 

24 100 

3G 

blood 

76 000 

83 300 

111 

pus 

17 000 

17 100 

06 

pus 

22 500 

21 000 

67 

blood 

12 500 

12 200 

24 

pus 

17 000 

15 400 

94 

pus 

10,000 

9 800 

20 

pus 

125,000 

115 500 

72 

pus 

17 500 

18 200 

39 

pus 

142 500 

156,700 

10 0 

pus 

450 000 

407 000 

10 0 

blood 

87 500 

77 400 

115 

blood 

255 000 

241 500 

53 


Average hemacytometer — trough cell ditferonce 5 6 per cent 


Exam\n%ng the Specimen 

According to the questionnaires, one laboratoiy tries to examine the en 
tire sediment with both low and high powers, but only rarely are attempts 
made to cover more fields with high than with low powers Some cover the 
same selected fields with both high and low powers but the majority emploj 
high powers only “rarely,” “casually,* “when needed, ’ “for confirmation,’ 
etc The number of fields regularlj examined run all the way from ‘se\eral” 
or fi\e to more than a hundred 
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In ordei to lose no umiecessarj time on negatne ones, experienced nn- 
cioscopists generalh begin their examination of a sediment carefullj but 
I apidlj searcliing through a numbei of low powei fields Some such combina- 
tion as 16 mm objective and 10 power evepiece gning a magnification of 100 
or more suffices for this puipose, and the gi eater aieas covered h'^ low pouer 
objectnes enable the mieioseopist to aA'oid vasting time and tedium over 
specimens which contain nothing of inteiest In his seaiching the experienced 
microscopist, if he sees am thing which is not clearly and unquestionably dis- 
tinguishable 01 lecognizable, vili resohe it by switching on the high poivei 
objectne The technician-microscopist if he has any doubt at all about the 
identity or significance of an object thus lesolved, is duty bound to shoiv it to 
the diiectoi of the laboratory', yyho, it is assumed, is a pathologist Techni- 
cians should be continually' reminded that the piincipal yurtues of a micros 
copist aie keenness and disci imination in spotting unusual and unfamiliar 
objects and honesty and accuracj in counting objects yvhicli haym to be counted 
ulien they aie piesent in the specimens Counting objects like casts and pus 
cells in unstained specimens is tedious ivoik, and the use of higliei magnifica- 
tions than are iiecessaiv foi comfoitablv resohiiig and clearly distinguishing 
the objects yvhich haye to be counted tends to diminish accuracy because of 
the optical lestiictions imposed by higliei poneis Similarly opeiatue as 
anothei dcterient to accuracy is the thickness of specimen yyliicb makes it 
necessary to focus on objects lying in diffeient planes 

Bepottmg ilic Finding'! 

It IS now customary to lepoit micioscopic findings by nunibeis counted or 
bA yyoids like rare, many', fen, etc Such yyoids aie indefinitely intriguing to 
many, and it may be possible to cony'entionalize them so as to convey moie oi 
less definite infoimatioii Until such conyentioiis are ivell established, hon- 
eier, yeiy diffeient meanings attach to such voids not only- among those nho 
report but also by those nho interpiet them 

On the other hand lepoits yihich aie made in teiras of actual numbeis 
tend to emphasize lack of unifoiiniti and discrepancies, because numbers 
eairy more concrete meanings than words Also, cncumstances such as those 
outlined in the paiagraphs on microscope equipment, sampling, sedimentation, 
etc , gnc such leports false aiis of accuiaci which lead to a fool’s paradise of 
niisinfomiation and confusion with consequent irritations and embairassments 

The remedi for the situation is a change in our habits of reporting The 
plan of reporting the number ot microscopic objects per unit of urine yolunic 
commends itself as being in accoid with the nature of mine and haying other 
adyantages It is now customary to lepoit the cellular elements in mine by 
some equivalent of number per micioscope field and to lepoit casts in terms 
equnalent to the numbei per slide or total sediment On the plan suggested 
all microscopic obiccts would be reported in the lery same terms as so many 
per cubic millimeter or pei c c oi per 15 c c or per liter of urine, as mas be 
I-rcfcrred At first sight it .ippears logical and appiopriate to report urine 
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counts in the same terms as blood counts, but e\en Mhen chuicallj sij,nificant 
casts are apt to run less than 1 cast per cubic millimeter, and it would, there 
fore, be neccssaij to report them often in terms of a fnction of a cast per 
cubic millimeter, uhich is, of course, undesirable On the other hand, unting 
moie digits as the higher units of \olume require is also undesirable There 
fore, the content of 1 ec of mine looks like the best compromise for a satis 
facton unit of volume Table VI has been compiled and calculated to shou 
hoii simpl} counts of a^eiage sediment fields are coinertible into counts pei 
•volume of uncentnfuged urine Thus 20 cells m a high power sediment field 
equal 62 000 pus cells pei c e of uncentnfuged urine and one cast in even 
tenth low power sediment field equals 17 in I c c of tlie original urine 

T \BLE 1 1 


Table or Factors for Gonvertiso Microscope Counts Into EQiivvLEvr Nlmbers per Unit 
OP Urine Volume 



ACHROMATIC 

apocheomatic 


10 OCULAR 

10 OCULIB ; 

10 OCULVE 

15 OCULVE 


4 OBJECTIVE 

fi OBJECTIVE ' 

1C OBJECTIVE 

8 OBJECTIVE 

Field 





Diameter 

0 37 

078 

lo9 

0 55 

Surface area 

0108 

0 478 

1986 

0 238 

"V olume when deptlv is 0 L mm 

0 0108 

0 0478 

01980 

0 0238 

Numbers per unit volume wlien 





count IS 1 per field I 





Per cubic millimeter 

03 : 

21 

5 

42 

Per cubic centimeter | 

93 000 

21 000 1 

5 000 1 

42 000 

Per 15 c c 

1 389 000 

313 000 j 

75 000 ; 

630 000 

Per 15 t c concentrated 30 

40 500 

10 500 1 

2 500 

21 000 

times (05 cc sediment) 1 





Factor for converting count 

3,100 

1 700 

j 170 

I 400 

per sediment field to numbcri 




1 

mice urine 




1 


Reports of microscopic examinations of mine so often carrj the word 
negative that it deserves to have a specific meaning assigned to it The 
answers to the questionnaire suggest 20 low power fields as being generally 
acceptable If such a convention were established it would be possible to de 
fine a negative specimen as 4 c mm of urine which contained no casts and 
not enough cellular elements to make it worth while counting them As a 
corollarj the word negative used in connection with a particular kind of 
urmarj object would mean that there were not enough of them to be of in 
terest in 4 c mm of urine 


Part II 

The information developed in Part I enables the formulation of a prac 
ticable S 3 stem of quantitative urmnrv microscopv To facilitate its quick and 
easj performance the centrifuge tubes are scratch marked at levels indicat 
mg 0 5 and 15 cc and two pieces of glassware (see Fig 1), a S 3 rmge pipette, 
and a trough slide, have been designed The pipette convenientlj extricates 




402 


THE JOURNAL OF LABORATORY ALD CLINICAL ilEDICINE 


mixes, and transfers the sediment, the trough slide facilitates counting by in- 
suring a constant volume and thinness of specimen Fewer fields need be 
counted than in the usual varied and uneven preparations If one counts 4 
fields, for example, and finds the distribution in the trough as even as it should 
be, the result multiphed by 5 gives the content of 20 fields * 

To apply the method 

1 Pour the well mixed urine into the centrifuge tube up to the 15 c c 
maik, and centrifuge four and one-half minutes at 2000 r p m or the equivalent 

2 Withdraw the upper 14 5 c c of urine and mix the remaining 0 5 c c of 
sediment or sediment plus urine with the pipette (Biggie up and down) 

3 With the pipette transfer the sediment to the trough and press the 0 5 
mm thick cover glass down around the rim 

4 Examine the slide under the micioscope, and multiply or divide the ap- 
propriate factor (Table VI) bj’^ the number of objects found in an average 
field, and report the results as so many blood or other cells or casts mice 
of mine 

This sj>’stem of urinarj' microseopj’^ offers the following advantages 

1 It IS quicker and easier to perform than current methods 

2 It is sensitn e enough for every conceivable purpose 

3 It enables reporting all microscopic objects in the same terms 

4 It makes uniformity of reporting by different laboratories possible 

5 It is much more accurate than current methods 

6 It IS a quantitative method, i e , experimental error around 10 per cent 

In conclusion, I desire to express my thanks and indebtedness to Miss Gertrude Cisey 
and Mr Jolin Huizer for efficient assistance and to Drs P V IVells and Anton R Rose 
for valuable suggestions and help 


Fostscj ipt 

Since the foiegoing paper was written a microscopic slide designed for 
counting monld cells was hi ought to my attention bj the Bausch Lomb 
Optical Companj In its original form it is impractical because unnecessa- 
rily cumbersome, compbeated and thick I therefore suggested a simpler and 
lighter construction which enables the use of lugh-power objectives and is verj 
practical for urinalysis The improved mould slide gives exactly the same 
results as the trough slide but is preferable because easier to make and also 
because cover glass fit is rendered less messy bj a gutter surrounding the 
specimen which disposes of superfluities 

I have taken further adA antage of this feature to secure extremely satis- 
factory slides which hold eight separate sediments under one cover glass 
Notwithstandmg greater cost such slides are proving actually more economi- 
cal in routine use than the usual types of microscope slides, and besides other 
ad\antages their polished optical glass construction markedly improies the 
microscopic appearances of colorless objects like hyaline casts 

The technics haie been further simplified by automatically measuring 
the constant sediment %olume instead of pipetting off the supernatant urine, 

•ThU •statement mu't not be taken as contradlctlns the -wcU-knovm principles that ac- 
curac> Is frrcalor In proportion to the number of Adds counted 
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which no-w drains out throngli a small hole dulled through the 05 cc mark 
of the centrifuge tube Eefoic centrifuging cover the hole with a section of 
rubbei tubing and pour an inch oi so of water in the cup which holds the 
centrifuge tube After centrifuging, remove the rubber (with a small wire 
hook) and blow gently (breath oi bulb) into the tube to overcome sbgbt 
surface tension effects 

It mav also be of interest to note that the examination of some 25,000 
specimens bj the new method shows verj definite!) that tlie couect results 
obtained gi eatl) increase the clinical value of urinarv microscopj 


SUMMARY 

Part I 

With a view to improving accuiac) and uniformitj of reporting, current 
methods of urinai) micioscop) were checked cxpeiimentall) and the mforma 
tion developed lecorded 

Part 11 

A simple and rapid quantitative method of micioscopic uranal>sjs is de 
scribed 
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DISCUSSION 

J)r FrcdcT%c E Sondfrn — Dr Exton a article is most instructive, and the use of 
quantitative microscopic examinations maj give us information vre do not obtain from our 
present methods of estimating the amounts of the di/Terent ingredients of tho urine aeiiment 
The Rockefeller Institute Hospital of Nctv York las been making its microscopic unno re 
ports in the manner suggested by Dr Exton and I am free to confess that with no experience 
in this regard they have been difficult to interpret It will take personal experience to 
coordinate the new enumeration with the old 

Dr E E Muffrage — We note that centrifuging clwnjs varies with different instruments 
and the effect of gravity with one instrumeat will bo many times tliat with another We 
have learned with one instrument used in our laboratory that if we allow the centnfuge to 
run to 2000, there will be a certain distortion of urinary elements Dr Exton spoke of 
phosphates, and I presume he meant also amorphous urates Wc have been m tho habit 
of removing those urates by warming the specimen, and removing the phosphates by the 
addition of a small amount of acetic acid m order that we do not get a distortion of the 
sediment of value and that they can also be seen more rcadilv 

Dr rranexs B Johnaon — This point is a very important one particularly with each 
indiiidual hospital and m hospitals where onl) interns arc employed and to stc that some 
standard bo taken by which wc can control and compare results It is interesting that in 
my own work for a great manj years wo hare used some standards similar to these Wo 
have alwaj'B centrifuged our urine to a 1 30 concentration In some cases wc have smaller 
quantities of unne, particularly in cluldren and we make nllownnccs for that In figuring 
out how to classify our findings we considered them more in regard to pus It has been 
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agreed upon that ivhen there are \erv few leucocytes found to the high power field under 
a cover glass we consider that as not positue, so on as 1, 2, 3, and 4 Por instance 3 
to 10 cells, 1 plus, 10 to 20, 2 plus, 20 to 30, 3 plus, 30 to 40, 4 plus In looking for casts 
we felt that using a cover glass made a field so thin that it took too long to find them 
The drop was placed on a slide and spread about the same depth as wath a co\er glass We 
use two drops, one with and one without a cover glass 

There has to be a definite method for comparison to be able to check up where a great 
manj men are making these microscopic examinations 

Dr Wtlltavi G Exton (closing) — May I saj that m this work there was so verj much 
repetition of manipulative detail that it was easilj the most tedious and troublesome I e\cr 
attempted I am, therefore, gratified to hear what Dr Johnson has said because he has 
made me feel that the trouble taken was worth while 

As laboratorj men we need methods that will enable us to report examination results 
which agree with one another because we lose the confidence of lajanan and phjsician and 
expose ourselves to criticism when our reports disagree The method I ha\e outlmed for 
you gives exact and truthful answers instead of the slipperj conventionalities we have been 
hitherto getting It puts urinarj microscopy on a definite quantitative basis and should, 
therefore, increase the clinical value of uranaljses 

As to some of the suggestions which liaie been made, I am careful not to add acetic 
acid or other chemicals to specimens before examuung these under the microscope I prefer 
to dilute if necessary rather than treat them with reagents which may change the micro 
scopic objects 

The point in centrifuging is to centrifuge long and fast enough to bring the micro 
scopic objects down into the sediment and to stop at this point, because longer centrifuging 
brings into plaj packing and other forces which injure the delicate objects we are interested 
in seeing and counting I am sorry I omitted reading the part of the paper which deals 
with injurj to microscopic objects, but vou will find that centrifugal force is even and 
steady and not likelj to injurj the microscopic objects IVlien they suffer injurj it is 
usually due to packing of the sediment or to forces which are brought into plaj m extricating 
the sediment from the supernatant urine Dr Sondern is very much to the point about the 
matter of coordinating correct enumeration with our present system 



ACUTE DIFFUSE MYELITIS FOLLO'WING INTRAVENOUS INJECTION 
OF NEOARSPHENAMINE* 


Br Ehnest Scott, M D , and Hahri L Reinhart, jM D , Columbus, Ohio 


' I ^HE report of the saharsan committee of the British Medical Research 
**■ Council on the toxic effects following the employment of arsenobenzol 
preparations is the most exhaustive compilation of facts and observations upon 
this subject in the literature today , and it is indeed pertinent that their con 
elusions are headed bj the statements that ‘ no speual arsenohcazol prepa 
ration can be regarded as more likely than others to prodnee ill effects Er 
rors in tcchnic cannot account for more than a feu serious accidents , fatalities 
have occurred even under the most careful control m large and completely 
equipped hospitals *’ 

From considerable experience and ohser\ation uith \arious arsenobenzol 
preparations, and their administration under both the best and the uorst tech 
me, we are of the opinion that there is a wide range of tolerance in most indi 
viduals, and that the nature of the preparation and the technic are of less 
importance in the fatalities uhieh maj follou the administration of arseuo 
benzol preparations than the tolerance of the patient It is for this reason 
that it is aluajs ad\isable to begm a course of saharsan administration with 
minimal dosage and increase it graduallj to the theiapeutie dose, obsemng 
the patient most carefully meanwhile Even then we are not assured that we 
ywll encounter no fatalities On the other hand, physicians should not so 
readily assume that their techmc or fa\onte prepaiation is omnipotent in the 
prevention of fatalities, since the incidence of fatalities is about one in each 
5,000 to 10,000 injections, or according to the German statistics, as cited b> 
Phelps,' one death for every 3 738 cases tieated Pi om such statistics it is at 
once apparent that most physicians may administer saharsan preparations 
throughout their lives without encounteimg a single fatality 

Continuing the summary of the British Medical Research Council* the 
following arc listed as the most important lU effects which may end fatally 

(a) “Encephalitis hemorrhagica, 

(b) ‘Acute yellow atrophy of the Iner, 

(c) ‘Exfoliative dermatitis and its complications ’ 

It IS further pointed out that enccphabtis hemorrhagica is most fre 
quently described in the German literatuie and exfolntive dermatitis and its 
septic complications have accounted for most of the fatal accidents in the 
British and American literature 

To the above list of ill effects which may follow the admmistration of 
salvarsan, and which not infrequently result in death we would add another con 
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agreed upon that -when there are aery few leucocytes found to the high power field under 
a cover glass we consider that as not positive, so on as 1, 2, 3, and 4 For instance 3 
to 10 cells, 1 plus, 10 to 20, 2 plus, 20 to 30, 3 plus, 30 to 40, 4 plus In looking for casts 
we felt that using a cover glass made a field so thin that it took too long to find them 
The drop was placed on a slide and spread about the same depth as wath a coier glass IVe 
use two drops, one -with and one without a cover glass 

There has to be a definite method for comparison to be able to check up where a great 
many men are making these microscopic examinations 

Dr William G Dxton (closing) — Maj I say that in this work there was so very much 
repetition of manipulative detail that it was easily the most tedious and troublesome I eier 
attempted I am, therefore, gratified to hear what Dr Johnson has said because he has 
made me feel that the trouble taken was worth while 

As laboratorj men we need methods that will enable us to report examination results 
which agree with one another because we lose the confidence of layman and physician and 
expose oursehes to criticism when our reports disagree The method I haie outlmed for 
jou gives exact and truthful answers instead of the slippery conventionalities wo have been 
hitherto getting It puts urinary microscopy on a definite quantitative basis and should, 
therefore, increase the climcal value of uranaljses 

As to some of the suggestions which have been made, I am careful not to add acetic 
acid or other chemicals to specimens before examining these under the microscope I prefer 
to dilute if neeessarj rather than treat them ivith reagents which may change the micro 
scopic objects 

The point in centrifuging is to centrifuge long and fast enough to bring the micro 
scopie objects down into the sediment and to stop at this point, because longer centrifuging 
brmgs into play packing and other forces which mjure the delicate objects we are interested 
in seeing and counting I am sorry I omitted reading the part of the paper which deals 
with injury to microscopic objects, but a on will find that centrifugal force is even and 
steady and not likely to injun the microscopic objects tVlien they suffer injury it is 
usually due to packing of the sediment or to forces which are brought into play m extricating 
the sediment from the supernatant urine Dr Sondern is very much to the point about the 
matter of coordinating correct enumeration wath our present si stem 



ACUTE DIFFUSE IIYEUITIS FOLLOWING INTRAVENOUS INJECTION 
OF NBOARSPHENAMINE* 


By Ernest Scott, MD, and Harry L Rein dart MD, Coddsidbs, Ohio 


"^HE report o£ the saharsan committee of the British Medical Research 
Council on the toxic effects following the eniplojment of arsenohenzol 
preparations is the most cxhanstii e compilation of facts and ohserv ations upon 
this subject in the literature todai , and it is indeed pertinent that their con 
elusions are headed bj the statements that “no special arsenohenzol prepa 
ration can be regaided as more likelj than othei’s to produce ill effects Er 
rors in technic cannot account for more than a few serious accidents , fatalities 
hare occurred even under the most careful contiol in large and completely 
equipped hospitals ” 

Prom considerable experience and obsenation with \arious arsenohenzol 
preparations, and their administration under both the best and the w orst tech 
me, we are of the opinion that tbeie is a wide range of tolerance in most indi 
\iduals and that the nature of the preparation and the techme are of less 
importance in the fatalities which may follow the administration of arseno 
benzol preparations than the tolerance of the patient It is for this reason 
that it is always advisable to begin a course of sah arson administration with 
minimal dosage and increase it gradually to the therapeutic dose, obsening 
the patient most carefullv meanwhile Even then we are not assured that we 
will encounter no fatalities On tbe other hand, phisicians should not so 
readily assume that their technic or favorite preparation is omnipotent in the 
prevention of fatalities, since the incidence of tatalities is about one in each 
5,000 to 10,000 injections, or according to the German statistics, as cited by 
Phelps ^ one death for every 3 788 cases treated Prom such statistics it is at 
once apparent that most physicians may administer saharsan preparations 
throughout their lives without encountering a single fatality 

Continuing the summarv of the British hledical Research Council® the 
follow ing are listed as the most important ill effects w Inch mav end fatally 

(a) ‘ Encephalitis hemorrhagica, 

(b) “Acute yellow atrophy of the liver 

(c) ‘Exfoliative dermatitis and its complications ’ 

It IS further pointed out that eneephalitis hemorrhagica is most fre 
quently described in the German literatuie and exfoliative dermatitis and its 
septic complications have accounted for most of tlie fatal accidents in the 
British and American literature 

To the above list of ill effects, which may follow the administration of 
salvarsan, and which not infrequently result m death, w e w ould add another con 
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dition vrhieli while laie ne%eitheless is definite in its cbnical and pathologic 
aspects This condition is chaiacteiizcd h’s a diffuse acute degenei ahon of hath 
the white and gtcy substance of the spinal coid, with maihed destiuchon of the 
ganglion cells of the antcrioi hoi ns Clinically, ne have designated it acute 
myelitis, pathologieallv it lesembles the hemorrhagic encephalitis which fol- 
lows saliarsan inieetion, and like the latter condition it has been reported 
more fiequentlv in the Geimaii literature than m the British or American 
Iiteiatuie In fact, aftei caieful seaich through the British and American 
literature of the last ten j ears we have been unable to find a single case which 
clinically has followed the course of this condition, and which has been care- 
fulh checked bi autopsy 

The following case illustrates the clinical course of a case of acute myeli- 
tis folloiving the intravenous administration of neosalvaisan 

CASE REPORT 

E A, three years old vhitc, male, married, veil developed and nourished, 

entered the office of a private phvsieian and requested a blood test He did not complain 
of any particular siraptoms, nor did he giie his reasons for desiring a blood test There 
vas neither a histon of luetic infection, manifested bv a chancre, generalized rash or sore 
throat, nor on plnsical examination was there an\ evidence of active or latent syphilis The 
report of the blood TTassermann was stronglv positive for syphilis He was immediately 
giien an intravenous injection of 0 9 gm of ncoarsphenaniine, during and after "which he 
manifested no signs or siTnptoms of am sensitiviti to the drug Eive days later he was given 
a second intravenous injection of 0 9 gm of neoarsphenomine, during the administration of 
which he manifested no unusual snnptoms Approximately eight liours later he complained 
of a cold and was administered some cold medicine Two days later he felt some better, 
except for general weakness and numbness of the feet and ankles The following day the 
we ikiiess and numbness of the lower extremities had extended to the lups Upon examination 
he showed a loss of sensation up to the hips and marked weakness of the lower extremities, 
wlucli amounted to a paralvsis In consultation with two other physicians, opinions differed 
as to the nature of the process, one being inclined to believe that it was an acute siT^uhtic, 
transverse miehtis, while the other believed it to bo an acute anterior pohomvclitis Thus, 
there was clinical evidence of a process involving both the white and grev substance of the 
cord The process adianced rapidh until eleven divs after the last injection of neoarsphen 
amine when he entered a hospital the followang notations were made There was a complete 
flaccid paralysis of the body and lower extremities, wmlc the upper extremities c'diihitcd a 
paresis and paresthesia of the hands The biceps reflexes were barely perceptible, all others 
being abolished There was evidenth a paralvsis of the intercostal muscles as tlie breathing 
was abdominal in trpe, attended bv a diminution in size of the chest on inspiration and ex 
pansion on expiration Loss of sensation extended up to the second rib antenorlv and second 
dorsal spine posteriorlv The bladder was distended and at the level of the umbilicus The 
sonsorium was fairlv clear at times 

The hospital laboratory reports were as follows The blood IVassormann was negative, 
the spinal fluid kVassermann was positive, 2 plus, and the cell count of the spinal fluid was 
19 The blood count revealed 4,200 000 ervtlirocvtcs with a hemoglobin of 7S per cent, the 
total leucoevto count was 14,SS0 with a diircrcntnl count of SO per cent polvmorphonuelcars, 
13 per cent Ivonphocvtcs and 7 per cent mononuclears The nnne showed a 2 plus albumin 
vath manv polvmorphonuclear leucoevtes and crvthrocvtcs 

A sunimarv of the clinical coui«e revealed a voung man without definite 
clinical CMdeiice of syphilis vvlio following the second injection of neoars- 
phcnaniine, developed a xeaction apparently due to the ncoarsphenamlne, which 
indicated injury to the spinal cord as manifested by an extensive flaccid 
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paralysis and complete loss of sensation below the cem ical cord, and rapidlj 
progressed to n fatal termination ivithin two weeks Tbe clinical diagnosis 
was arsenical, or luetic endarteritis of the vessels of the cord 

The autopsj n as held the daj f ollon mg death, the bodv having been em 
balmed in the meantime The anatomic diagnosis at the autopsy was (1) 
edema of lungs and slight hydiothoiax, (2) nephrosis (3) splenomegalj , 
(4) dilatation of urinary bladder, (5) bilateral dilatation of the pehis of 
the kidneys, (G) left suppuiatiie pyelitis, (7) edema of brain (8) acute dif 
fuse myelitis, and (9) multiple decubital ulcers of back and sacrum Primary 
cause of death was acute diffuse, toxie myelitis following intiavenous inyec 
tion of ncosalvarsan , secondary cause u as j,eneral sepsis 



Fla 1 — Marchl stnln Diffuse dcEcncration of mjelln sheaths of all trac^ 
h^orrhagea scattered throughout the cord Both white and grey substance is Invoivea ana 
there Is no inflammatory reaction present 


Since the clinical symptoms indicated dehmte injurj to the spinal cord 
It was examined Mith much interest The 'vertebrae and the spinal canal ere 
normal The dura presented no pathologic lesions, nor was there anj gross 
evidence of hemorrhage or thrombosis of the vessels of the cord The consist 
ency of the cord was dccidedlj pathologic, being so soft that it was impossible 
to section it cleanly with a sharp knife without crushing it This condition 
was present from the lumbar region to the upper cerMcal region where it 
gradually approached a normal consistencj The surface of the cut section 
was moderatelj hemorrhagic hut without oMdcnct of suppuration or 
formation 
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Micioscopic examination of the cord levealed a moderate edema and ■vas- 
cular congestion of the p^a Theie was no evidence of exudation or local 
proliferation of cells in the pia The doisal loots presented a slight, sparse 
degeneration of the myelin sheaths The white substance of the cord was 




% 












Fig 2 — Columns of the cord shoeing vascular congestion hemorrhage and h>allno de 
generation of the ^\aUs of the blood vessels There Is considerable perivascular hemorrhage 
but no perivascular infiltration of leucoojtes 



hig 3 — Anterior horn sho^Mng complete degeneration of anterior horn ganglion cells vascular 

congestion and hemorrhage 

markedlv and diilusclv degenerated Practicallj cverv tract was extensivelv 
involved bv this degeneration, which was all the moie striking bv the absence 
of any inflammatory reaction (Fig 1) This degeneration extended from the 
lumbar to the ceivncal region, being most marked m the upper dorsal and 
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lower cervical region The blood ■vessels were in various stages of degenera 
tion, as manifested by edema of the cells of the walls, hyaline degeneration, 
thrombosis, congestion and rupture with pernascular hemorrhages (Fig 2) 
The grej substance of the cord was likewise iniohed in the degeneration, the 
most striking pathology being the complete destruction of the ganglion cells 
of the anterior horns 

The picture m general conformed to the tjpc of microscopic pathologj 
seen in acute hemorrhagic encephalitis following the administration ot sahai 
san Comparison of the cord pathologj of this case mtli the biaiii pathology 
of the case of acute hemorrhagic encephalitis reported by Stott and Mooie® 
re\ealed a striking similarity in type and distribution of tbe lesions In many 
of the necropsies whcie a hemorrhagic encephalitis has been found following 
the administration of arsphenamme tbe cord has not been examined ■which is 
unfortunate, since it does not reveal whether or not these two lesions are e-^er 
associated In the present case there was no similar associated pathology in 
the brain 

A summary of the pathology of the cord leveals a diffuse myelomalacia 
m\olvuig both white and grey substance, degenerative lesions of the blood 
vessels with perivascular hemorrhages, and complete destruction of all gan 
glion cells of the anterior horns (Fig 3) 

DISCUSSION 

It IS at once apparent that the most piobable etiologic agents lu this case 
arc cither syphilis or neoarsphenaminc The only evidence of syphilis is a 
positive blood "Wassermann reaction in one laboratory test — a negative blood 
Wassermann in another following neoarsphenamme administration, and a posi 
tne spinal fluid W^assermann after the acute pathology had developed There 
was no history or clinical e\adence of syphilis The gross and microscopic 
examinations of the %arious organs removed at autopsy presented no lesions 
ivhieh were even suggestive of syphilis Therefore, we ha^e at least elimi 
nated syphilis pathologically and feel that the evidence for syphilis is minimal 

In classing this case as another one of those rare fatalities which occa 
sionally follon the injection of arseuobcnzol preparations, we note many points 
of similarity in the clinical course and pathology Thus, for example, the 
reactions after intravenous arsenic preparations may be classed as immediate 
or delayed In the case under discussion the reaction was not immediate but 
delayed It occurred within tvelve hours after the second injection of neo 
arsphenamme which is the time of greatest incidence of delayed reactions 
Furthermore, the delayed reactions are essentially cases of arsenic poisoning, 
and the pathology in this case is essentially that of arsenic poisoning 

Chian* cites two cases of myelitis follow mg poisoning with arsenous acid 
He says that examination of the cords revealed degeneration of the ganglion 
cells in the anterior horns with atrophy of the mcdullated network in the 
anterior horns and poverty of the fibers lu the antenor columns, • • • • 
degeneration of Qoll s columns in the cer'ncal marrow and a circumscribed 
hemorrhage m the left anterior horn m the second lumbar segment Chian 
continues with a report of the cord pathology following the intravenous 



410 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


admiuistration of neosahaisan as follows, severe disease of the seventh to 
ninth thoiacie segments of the cord from nliich both ascending and descend- 
ing degeneiation passed out This disease was not a tine myelitis, such, for 
example, as that of epidemic poliomyelitis It v, as rather a regressive change 
of the charactei of a neciosis which had affected both grey and white sub- 
stance There nas maiked desti notion of ganglion cells, and the medullated 
network in the giej substance was entiiely degenerated Chian is, theiefore, 
of the opinion that his case of nijelitis following the intiavenous administra- 
tion of neoaisphenamine vas caused bj' the aisenic component of the drug 
The similaritj of the pathologj of the two eases of arsenic poisoning, as well 
as the myelitis following saharsan, agiees entirelj with the pathology of our 
case 

Nonne^ leports a fatal injun to the spinal cord aftei intraspinal sahaisan 
treatment, in yhieh the piedoniinant lesion was degeneration He cites this 
case as the fomth ease of seveie incmable disease of the spinal cord aftei 
intraspinal use of salvaisan, and, while the other tliiee cases were not aiitop- 
sied, the sjnnptoms were those of paial 3 'sis of the eoniis medullaris 

l\Iingazzmi“ also leports a hemoiihagie postsalvaisan myelitis, in the dis- 
cussion of yliicli he cites Noune’s ease and states that it and his own case are 
two leallj classical eases of postsalvaisan myelitis in which the clinical symp- 
tomatologj' and the postmoitem findings were in harmony Oui own case is 
in entire accoi dance with all eases cited, and conforms to the classical clinical 
comse, and coid patholog}^ 


ETIOLOGY 

Mam theoiies haic been piesented to explain the action of arsphenamine 
in the fatalities vhich haie followed its admmistiation An excellent sum- 
marj of these is gnen in the paper bj Scott and Mooie^ We should like to 
lepeat this summary of the pathologic lesions as found in cases of “(1) ex- 
pel iniental poisoning of animals, (2) the lesions found at autopsj’^ m individu- 
als yho haie died from poisoning nitli inoiganic arsenic pieparations, (3) 
those in vhieh fatalities followed the administration of salvarsan ” 

“1 A destructive action on tlic endothelium resulting in congestion and 
heinoiThage in most of the organs of the bodj 

“2 The pool cii dilation lesulting in edema of the brain and lungs in 
jiarticulai 

“3 A nephritis, usually of the tubular tjpe, but under certain circum- 
stances taking on also a glomerulai tjpe 

“4 The findings of mfareted and neciotic areas in the larious viscera in 
some cases 

“5 Necrosis of the Iner, and sometimes acute jellov atroph 3 ' ” 

Besides the chaiacteristic pathologic picture of arsenic poisoning m the 
spinal cord our case presented ei idence of arsenic poisoning in the destruction 
of the yascular endothelium and congestion, edema of the brain and lungs, and 
a nephrosis 

We are therefore, of the opinion that the essential pathology is the re- 
sult of the arsenic component of the ncoarsphenamme While it ma 3 ' be ques- 
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tioned that the results la this case would lia\c been otherwise still we believe 
that all admimstrations o£ saharsan should begin with minimal dosage and 
slowh progress to the therapeutic dosage 


SUMMAUV; 

1 A classical case of acute mvelitis following the intravenous admmistia 
tion of neosahaisan, in which both clinical and pathologic findings coincide, 
IB presented 

2 The clinical course is that of an acute onset of extensive fiaccid paralj 
SIS rapidl> following the second intiavenous administration of neoarsphen 
amine and terminating in death in less than two weeks 

3 The pathologic cord findings are those of extensive degeneration of 
blood vessels diffuse degeneration of white and gre 5 substance of the cord 
and complete destruction of gaughou cells of tlie anterior horn, without exu 
date phenomena or ghal proliferation 

4 Such cases should be classed along with hcmonhagie encephalitis as 
one of the potential causes of fatalities following the intravenous administra 
tion of arsphenamine 
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Minutes Eighth. Annual Convention American Society of Clinical Pathologists 
Portland, Oregon, July 6, 6, and 8, 1929 

The proceedings were held in the Portland Hotel, Portland, Oregon, Julj 5, 6, and 8, 

1929 

The meeting ivas called to order Pridaj, Jul^ 5, 1929, at 9 A.M by the President Elect, 
Dr J H Black, Dallas, Texas Dr H H Foskett, Portland, Oregon, Chairman of the 
Local Committee on Arrangements, made several announcements regarding entertainment 
planned for the Members The proposed amendments to the Constitution and By Lavrs ivere 
introduced and a motion was made and carried that thej be brought up at the proper time 
Monday 

There being no further business at this time the following program was presented at 
the regular scientific session of the Society 

‘ ‘ The Effect of the Presence of Bile on the Agglutination Reaction ’ ' Bj Ruth Gilbert, 
MD, and Marion B Coleman, BS, Albany, New York Read b> Dr V W Bergstrom 
No discussion 

“Recent Deielopments in Tularemia (Francis’ Disease) 'With a Report of Eleven 
Additional Cases ’’ Bi 'Walter M Simpson, MD, Dayton, Ohio Discussion by Dr J C 
Geiger, San Francisco , Dr W T Cummms, San Francisco , Dr C W Bonynge, Los Angeles , 
Dr Warren T Vaughan, Riclimond, Virginia, Dr Robert F E Stier, Spokane, Washington, 
Dr Roa W Hammack, Los Angelos, Dr Frederic E Sondern, New York Citj , and Dr 
Walter M Simpson, Dalton, Ohio 

“The Routine Use of Pliotoeloctrie Hcmoglobmometcr ’’ By A H Sanford, MD, and 
Charles Sheard, Ph D , Rochester, Mmnesota Discussion bj Dr Walter M Simpson, Dayton, 
Ohio, and Dr A H Sanford, Rochester, Minnesota 

“Acute Diffuse Mjclitis Following Intravenous Injection of Neoarsphenamine ” B> 
Ernest Scott, M D , and H L Reinhart, M D , Columbus, Ohio Read by Dr C H 
Fanlovc, Portland, Oregon No discussion 

“Spontaneous Meningeal Hemorrhage’’ Bj Frederick H Lamb, MD, Davenport, 
Iowa Discussion bi Dr A S Giordano, South Bend, Indiana, and Dr Frederick H Lamb 


Fnday Afternoon, July 5, 1929, 2 pm 

The meeting was called to order by the President, Dr F W Hartman who appointed 
a Nommating Committee as follows Dr Rawson J Pickard, Chairman, San Diego, Cal 
ifomia. Dr Robert A Keilti, Washington, D C , and Dr Walter M Simpson, Dajdon, 
Ohio To fill vacancies on the Research Committee President Hartman appointed the fol 
lowing Fellows Dr Fredcne E Sondern, New York Citj , Dr W T Cummins, San Fran 
cisco, and Dr C W Jlaiaiard, Pueblo, Colorado Tlie scientific program was continued 

“Hndulant Feicr in Man A Clinical Analisis of Thirti Three Cases’’ By A S 
Giordano, M D , and R L Sensemcli, M D , South Bend, Indiana 

“The Etiology and Diagnosis of Hndulant Fever in the United States ’’ Bi Charles 
M Carpenter, MH) , and Ruth Boak, Ph D , Ithaca, N Y (Bi invitation ) 

“Some Observations on the Agglutination of B Abortus ’’ By Frank B Ljnch, Jr, 
M D , and Annette Iil Callan Philadelphia, Pa Read bi Dr Ralph Mills, Rochester, Minn 
“Notes on the Bacteriology of the Brucella Group ’’ By K F Meyer, MD, and B 
Eddie, San Francisco, California Read by J C Geiger, MD, ‘Jan Francisco, California 
(By invitation ) 
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Papers discussed b> Dr Walter M Simpson, Daj ton Ohio Dr P W Hartman Detroit 
Dr J C Geiger, San Francisco Dr C W Maynard Pueblo Colorado Dr E L Sensemch 
South Bend Indiana Dr A V Hardj Iona City Iona Dr Hoy W Hammach Los 
Angeles Dr C W Bonynge Los Angeles Dr D Schuyler Pulford Woodland California 
Dr E E ilugrnge Denver Dr A S Giordano South Bend, Indiana and Dr Charles il 
Carpenter, Ithaca, N Y 

Fnday Evening, July 6, 1829, 7 p m Kound Table Discussion 

The meeting ’tras called to order by President F W Hartman The first subject for 
discussion was presented by Dr Philip Hillkowitz Denver entitled * Yirtuositj in Clinical 
Pathology ” Discussion by Dr F W Hartman Detroit, Dr WiUiam G Exton Kenark 
J Dr Frederick H Lamb Davenport Iowa, Dr Frederic E Sondem New lork Citj 
and Dr Philip HiUkowitz 

Problems ’ By W G Gamble Jr, MD Chicago lUinois Discussion bj Dr 
William G Exton Newark Dr Fredcnc E Sondem Neiv York Dr Charles E Drake 
Minneapolis, Dr Warren T Vaughan, Bichmond, A a Dr B W Ebamy Fort Wayne 
Indiana, Dr Zera E Bohn, San Francisco Dr PliiJip Hillkowitz Denver Dr Francis B 
Johnson Charleston S C Dr Roj W Hammaek Los Angeles Dr C W Bonynge Los 
Angeles and Dr W G Gamble Chicago 

‘ The State Laboratory Problem * By Frederic E Sondem New York Citj Dis 
cussion by Dr B W Ebamj Fort Wayno and Dr Frederic B Sondem 
“The Hospital Situation “ 

A Scientific By Eobert A Keilty MD , Washington D C 

B Statistical ’ By Philip B Matz M D , Washington D C read bj Dr A 
H Sanford Eochester, Minnesota 

C Relation to the American College of Surgeons Bj J J Moore, MD 
Chicago Eead by Dr W G Gamble Jr Chicago 
Discussion by Dr A H Sanford Rochester Dr Fredetic E Sondem New York Citj 
Dr Eobert A Keilty Washington D C and Dr F W Hartman Detroit 

*l8 the Cost of Laboratorj Work Too High? By Robert F E Stier MJ) Spokane 
Washington, Discussion by Dr Mortimer Herzberg Cincinnati Ohio 

The Clinical Pathologist in the Rural Hospital ’ By C W Maynard MD Pueblo 
Colorado Discussion by Dr W T Cummins San Francisco Dr Zera E Bokn San Fran 
CISCO and Dr Francis B Johnson Charleston 8 C 

Saturday Momingr, July 6, 1929, 9 am 

The meeting was called to order by President Hartman and the scientific program 
contmued 

Gingivitis V The Character of the Exudate in Gingivitis By Eobert A Keilty 
M D , Washington, D C Discussion by Dr M M Patton Seattle Washington Dr F H 
Lamb Davenport Iowa Dr E C Kosenow Kocfacstcr Minnesota Dr F W Hartman 
Detroit and Dr Eobert A Keilty 

‘The Tuberculous Cavity By Alfred Blumberg MD Oteen N C Ecad by 
Dr E E Mugrage Denver Colorado Discussion by Dr F W Hartman Detroit Michigan 
and Dr Walter M Simpson Dayton Ohio 

Oxalic Acid aa a Eeagent for Isolating Tubercle Bacilli and a Study of the Growth 
of Acid fast Nonpathogena on Different Mediums Mith Their Eeactions to Chemical Ee 
agents By H J Corper M D and Nao Dyei Pb D Denver Colorado Discussion by 
Dr Philip Hillkowitz, Denver Dr Fredcnc E Sondem New York Dr A S Giordano 
South Bend, Indiana Dr E C Rosenow Bocheater Minnesota Dr Robert A Keilty 
Washington D C and Dr H J Corper 

*A Recently Isolated Bacillus of the Hcmopbihc Group By Frank W Hartman 
MD and Edna Jackson M S Detroit Michigan No discussion 
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“Immunological Specificity of Green Producing Streptococci Haiung Elective Localizing 
Power as Isolated in Various Diseases “ By E C Bosenow, MD, Eochcster, Minnesota 
Discussion bj Dr Eobert A Keilty, 'Washington, D C , and Dr E C Eosenow 

Saturday Afternoon, July 6, 1929, 2 pm 

The meeting was called to order b> President Hartman and the scientific program 
continued 

“ Milk Borne Babies ” Bj E E Mugrage, M D , Denver, Colorado No discussion 
“Observations on Intestinal Protozoiasis ” Bj Eawson J Pickard, MD, San Diego, 
California Discussion bj Dr Z E Bolin, San Francisco, and Dr Eawson J Pickard 

“Pathologi of the Eeticulo Endothelial Si stem ’’ By Zera E Bolin, MD, San Fran 
CISCO, California Discussion bj Dr E E Mugrage, Denier, and Dr Z E Bolin 

“Eeticulocytcs, Their Identification and Significance ’’ Bi C L Spohr, MD, Coluni 
bus, Ohio Eead by title 

“Improved Colorimetric Procedures for the Quantitative Estimation of the Proteins of 
the Cerebrospinal Fluid ” Bj Philip B Matz, MD, Washmgton, D C, and Nathan Novick, 
Hines, Illinois Bead by title 

“Quantitative Microscopic Urinalysis” Bj William G E\ton, MD, Newark, N J 
Discussion bj Dr Frederic E Sondern, New York, Dr E E Mugrage, Denver, Dr Francis 
B Johnson, Charleston, S C , and Dr WiUiam G E\ton 

“New Quantitatiie Clinical Methods for the Junior Scopometer ” 1 Protein in Urine, 
2 Protein in Blood, 3 Protem in Spinal Fluid, 4 Globulin in Urine, 5 Sugar in Urine, 
6 Sugar in Blood, 7 Urea in Urine, 8 Ammonia in Urine, 9 Creatinm in Urine, 10 
Sulphur Partition in Urine By AVilbara G Eston, MD, Anton E Bose, PhD, and P V 
Wells, D Sc , Newark, N J (Eead bi title ) 

“Embryonal Carcinoma of the Testicle ” By L W Larson, MD, Bismarck, N D 
“Malignant Tumors of the Testicle ” By O A Brines, MD, Detroit, Michigan Dis 
cussion of both papers bj Dr Charles E Drake, Minneapohs, Dr Zera E Bolin, San Fran 
CISCO, Dr Eoj W Hammack, Los Angeles, Dr L W Larson and Dr 0 A Brines 

Saturday Evening, July 6, 1929, 7 pm Annual Banquet 

The Annual Banquet was held in the ballroom of the Portland Hotel The speakers 
of the evening were as follows 

“Presidential Address ” By Dr Frank W Hartman, Detroit, Michigan 
“Address ” By Dr B G ColTov, Portland, Oregon 
“Address ” Bj Dr Cvrus C Sturgis, Ann Arbor, Michigan 

“Presentation of the Ward Burdick Eesearch Award ” The award was made bj 
President Prank W Hartman to Dr Walter Malcolm Simpson, Hajiion, Ohio, for his work 
in Tularemia 

Monday, July 8, 1929, 9 am Business Session 

The meeting was called to order bi President Frank W Hartman The reading of 
the minutes of the previous meeting were dispensed with since thej had previously been 
published 

The report of the Executive Committee was made bj the Chairman, Dr A H Sanford, 
Eochcster, Alinnesota Dr Sanford reported progress and that his Committee had selected 
Portland as the 1929 meeting place, they had inspected the audit of the books of the 
Treasurer and found it correct Eeport accepted 

The report of the Editorial Committee was made bi Dr Eobert A Keiltj, Washington, 
D C , Associate Editor, bv reading a communication from the Editor in Chief, Dr T B 
Magath, Eochcster, Minnesota, stating that our relations with the publishers of The Jour al 
or Lvdoi-vtofy vvd Cu^^c\L Medicim have been satisfactorj, that thci would like to re 
ccivc editorials for the Journal from members of the Socictv, that the Bound Table Dis 
cussions be abstracted for publication and that authors scrntin zc thtir bibhographic ref 
rrcnccs more carefuEi and abbreviate their manuscripts as much as possible Eeport accepted 
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The Report of the Publication Comnultee bj the CJhairman, Dr John A Kolmer 
PJuJadclphia, was read bj- Dr H J Corper, Denver, Colorado This Committee reported 
progress made dunng the past year in the preparation of the book on Standard Metliods 
in Cbnical Patliology Different scetiona will bo submitted to different committees of 
tlie Society for revision so that tlic finished book will represent m truth and in fact methods 
approved b> the Society Tlie authors hope the book mil be authoritative and make the 
American Society of Ohmcal Pathologists^ endorsement stand for the verj highest in clmical 
pathology Nothing further has been done rtgarding the publication of a journal by the 
Society but a letter from 'Willxams and Wilkins Companj shows their continued interest in 
this enterprise and offers their assistance m the project Report accepted 

Dr Phibp nillkowitz, Denver, Chairman of the Board of Begistrj read the report 
of the Committee on the Ecgistration of Technicians stating that steps had been taken 
to organize and formulate tlie plans for currying the aims and purposes of the Registry 
into execution in nceordaneo with instructions given at the Hst annual convention in Min 
neapohs Appbcation blanks had been drawn up a booklet explaining the scope of the 
Registry was formulated and distributed widely pubbcity was given the formation of the 
Registry by write ups m the medical press of the countrv There has been received up to 
this timo over five hundred applications for registration uluch are being careful]; examined 
and certificates will be issued to those successful); meeting tho requirements of the Registry 
The Committee is gratified at the faiorable reception that Jios been accorded its efforts and 
the numerous letters of commendation and praise that have come both from appbeants as 
well as cbnical pathologists Registration of approved traimng schools for technicians is 
also under consideration and a survey will shortly be made The EmpIoMnent Service m 
tins connection has been functioning mth success A gold pm Ins been designed and which 
IS available to those ttchnicnns mcvtiug the requirements Thanks were expressed to the 
members of the Society for thcir kmd interest and cooperation to the state representatives 
of the Registry and to the Board of Rigistry for the generous aid they have extended to 
the Chairman in the conduct of tho Registry This department has been a pronounced sue 
cess both from the standpoint of the clinical pathologist is well as of the liboratorj tech 
niomn Report accepted 

Tho report of the Committee ou Public Relations bi Dr Edward F Cooke, Chairman 
Houston Texas, was reod by Dr R B Myers Oklahoma City Okhlioma ind stated that 
many and serious evils arc attacking the branch of midicine cbnical pathology that it 
fails to attract young men, that many men in tlie field are loniiug it for more lucrative 
fields As a remedy for tho Public Health Laborator; situation it was suggested that these 
laboratories should be restricted to stnctl; epidemiologic work and that this work should 
come only through Public Health Officers and should not bo aviilible to any and every 
practitioner of medicine Clinical pathologists have been approached by the American 
Medical Association to carry ads m the Medical Director; ;et no other branch of medicine 
would even be allowed to Tun such ads The Committee also isks why the American Medical 
Association sliould approve laboratories when they take no steps like this in rcgird to any 
other specialty of mediciut An csamiuntion of the ilcdit-al Practice Acts of tho fort; 
eight states reveals that in twent; nine the statutes do not full; define the practice of 
medicine making it possible for an illegal practitioner to open a hbontori charge for 
the laborator; examination, and gi\c medical advice free The use of the technicnn by 
physicians m their private labor itones is one of the most potent elements in tho continuance 
of the evil all this making clmical pathology on undesirable field for ph;fiicians Resolutions 
drawn up by the Committee were read and referred to New Business Report accepted 

The report of the Service Bureau Committee nas made by Dr H J Corper Chairman, 
Denver Colorado Dr Corper reported progress and expressed the comnction that in timo 
this department of tho American Society of Cbnical Pathologists will be a very useful 
feature in placing onr Fellows in the most desirable locations in the country and acting in 
a capacity of consnltant and informant to tho various institutions bringing thcir problems 
to US for solution Report accepted 
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The report of the Besearch Committee was made b> Dr A S Giordano, South Bend, 
Indiana, for the Chairman, Dr Alvin G Foord, Buffalo, N T, stating that this Committee 
endeavored to stimulate joint studj of “TJiidulant Fever” and a sjmposium was planned 
for this meeting In regard to the presentation of the Ward Burdick Award it was felt 
bj the Committee that possiblj it would be better to judge the papers as thei are presented 
at the Comention but that the E\eeutne Committee take the matter under consideration 
The suggeshon was made that the studj of ‘‘Undulant Fever” be continued for another 
jear in addition to some other subject Beport accepted 

The report of the Committee on Exhibits was made by Dr C H Manloie, Chairman, 
Portland, Oregon Dr klanlove stated that their Committee had obtained eight exhibits 
in all and recommended that the next Chairman start his plans earlier Beport accepted 
The repoit of the Committee on Necrology was presented by Dr J H Black, Chur 
man, Dallas, Texas, who reported the death of four Fellows of the American Society of 
CUnical Pathologists during the past a car as follows Dr Joseph E Losee, New York Citj, 
Dr Carl O E Werner, San Francisco, Dr John Hewat, New York City, and Dr M L 
Holm, Lansing, Michigan A motion was made and carried that the Society rise a moment 
in respect to the members that we have lost, and accordingly the members present arose 
Beport accepted 

The report of the Board of Censors was made by Dr C H Manloie, Chiirman, Port 
land, Oregon The following were elected to Fellowship in the Society Dr Arthur L 
Amolsch, Detroit, Dr Walter G Bam, Springfield, Illinois, Dr O A Brmes, Detroit, 
Dr Henry T Brooks, New York City, Dr Theodore B Helmbold, Pittsburgh, Dr E C 
Henderson, Perri Point, Maryland, Dr Frank P Hunter, Lafayette, Indiana, Dr Hugh 
Jeter, Oklahoma City, Dr Frank L Kelly, Philadelphia, Dr Harry K Langdon, Indian 
apolis, Ind One reinstatement Dr W W Hall, Watertoyyn, N Y One Associate Mem 
ber, Dr Willa M F Davis, M ashington, D C 

Under "New Business was brought up the resolutions presented by the Committee on 
Public Eolations The first resolution stating that the Medical Practice Acts of twenty 
nine states fail to properly define the Practice of Medicine as it exists today and in no 
state m the Union is there provision for any penalty for employing or coyermg illegal 
Practitioners of Medicine and resolves that the American Society of Clinical Pathologists 
in regular meeting assembled deplores this condition, calls the attention of the American 
Medical Association to it and urges relief Resolution accepted Tho resolution regarding 
Public Health Laboratories was defeated A third resolution, that since there is an un 
fortunate tendency to regard clinical pathology as being independent and apart from the 
practice of medicine and to proiide rules of ethics and conduct apart from those that are 
supposed to goyern practitioners of medicine it is resolved by tlie American Society of 
Clinical Pathologists that clinical pathology is a legitimate special branch of medicine and 
those physicians who limit their work to clinical pathology aro subject to the same code of 
ethics that goierns all other plnsicians and that a copy of these resolutions be respectfully 
submitted to the American 'Medical Association The resolution was passed with an amend 
ment that the attention of tho American Medical Association be called to tho fact that they 
arc soliciting adiertising from clinical pathologists 

A letter from the Council on Medical Education and Hospitals of the American Medical 
Association was read by Sccrctari H I Corper inviting the American Society of Clinical 
Pathologists to be represented at their annual conference in February each year in tho 
special conference on the subject of prixatc clinical laboratories A motion yvas made, 
seconded, and carried that the President of the Society be empowered to appoint three rep 
rcsentatives of the Societx to iccept this invitation 

'lecrctarv H J Corper read a letter from Mrs Ema Burdick and Miss Georgiana 
Burdick expressing their appreciation of the institution of tho Ward Burdick Research Av ard 
of tho American Society of Clinical Pathologists 

TIic proposed amendments to the constitution and bv laws yvere read and adopted as 
follows 
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ASTICLE lU— MEMBERSHIP 
Sectiov 3 

Associate mcmbera shall he graduatca of recognized scientific inatitutJons who have 
made eoch contributions to any of the sciences rcHting to clinical pathology and whose 
raemhcrship wiU so further the objects of the Socictj as to make them eligible for associate 
membership Associate mombers shall paj the regular dues and have all the privileges of 
Pellows except those of voting and bolding office 

Active membeta ahall be dcaignated as Pello«a 1.1101676? that wording occotb as fol 
lows Article III Section 1 hne 2 Section 2 hue 1 Article Section 3 line 2 
Section 4 line 2 Article VI line 2 B) Laws Article I Une 1 Article IT Section 3, 
hne 1 Sechon 2 Une 4 Article UI Section X line I Section 2 line 1 Article IV, Section 
3, line 2 Article V lino 1 Article 1 II Section 3 lines 5 and 6 

ARTICLE IT— OFFICERS 
bECTIOV 1 

The officers of this seciety shall consist of a President President Elect \ ice President 
Secretary Ttcauwrer Executive Gommittce Beard of Censors and Board of Registry of 
Technicians 

Section 5 

The Board of Registry of Technicians shall be compos d of six Fellowe of the Society 
who shall each hold offico for three years or until their succegsoTs are elected, two to be 
elected annually The first Board shall consist of six Fellowe two of whom shall be elected 
for a term of one year two for a term of two years and two for a term of three years 
It shall elect Its own Chairman from among the holdover tnembers and Secretary Treasurer 

Section 6 

Vacancies in the interim on the Executive Committee Board of Censors or the Board 
of Registry of Tcchnicnns shall be filled by appointment by the President 

ARTICLE T— BUTIES OF OFFICERS 
Section 6 

The Board of Registry of Tei-lmicians shall conduct a Registry of Technicians receiie 
applications for such pass on their qualifications and issue certificates to those meeting the 
requirements They shall investigate schools for the training of technicians registering those 
approved They shall conduct a placement bureau for technicians 

A resolution was passed to extend n vote of thanks to the Local Committee on Ar 
rangements for their good work in assuring the saccess of the Convention 

The election of officers for the ensuing year resulted as follows President Dr J H 
Black BallaB Texas President Elect l>r Kenneth M Lvnch Cliarleston S 0 Vice Presi 
dent, Hr H H Foskett Portland, Oregon Secretary Treasurer Hr H J Corper Denver 
Colorado, Executive Committee Vr F Hartman Detroit, Michigan three years, and 
Dt Alfred B Giordano South Bend Indiann three years Board of Cenaoca Dr Frederick 
H Lamb Davenport Iowa three years Dr Warren T ^aughnn Richmond Ta three 
years, Board of Registry of Techmcjons, Hr Philip HiUkowitr Denver Colorado Dr 
Kano Ikeda St Paul Minnesota three years Dr Al\in G Foord Buffalo, N T , Dr G Y 
White Philadelphia Fa two years Dr E S Maxwell Lexington Ky Dr William M 
Thalhimor, Chicago Dlinois one year 

The nevr President Dr J H Block was inducted Into office Meeting adyourued 
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EDITORIALS 


Multiple Malignant Neoplasms 

M ultiple malignant tumois excite clUlosIt^ and stimulate interest in 
neoplasms Basal cell epitheliomas aie the most common of the multiple 
piimaiy neivgiowths Owen, in 1921, found that next in older of frequency 
among multiple neu^giowtlis, were combinations of basal cell and squamous 
cell eareinoma of the skin, and then, in succession, followed multiple squamous 
cell eintheliomas of the skin, multiple caicinomas of the hi east, then carcinoma 
of the bieast associated w itli some other type of caicinoma in some other organ 
The skin is the most common site for the deaclopment of multiple malig- 
nant neoplasms Majoi, in 1918, obseraed that, disiegaiding the skin, multi- 
ple primaiy malignant tumois do not have a predilection foi organs of the 
same sjstem, except for paned organs, ivliich is in contiast to their piedilec- 
tion for single organs He obseived that malignant newgioivths, again dis- 
regarding the skin, ivere more common in uni elated oigans When tw'O le- 
lated tumors are found in the same oigan, one must answer the question Is 
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tins an example of metaplasia or are there tn o distmct pnmarj tumors ? Sum 
lar multiple malignant tumors in the same organ may be caused, for example, 
by carcinoma arising from seicral centers simultaneouslj or thej maj be 
merely a coincidence Patients in ivhom multiple malignant tumors deielop 
apparently hai e a neoplastic tendency u Inch results in these numerous tumors 
Some of the peculiar features of multiple malignant neoplasms should be 
appreciated by clinienns, by pathologists and by surgeons Application of 
such knon ledge to the treatment of patients iiho present themsehes with mu! 
tiple malignant tumors will react to the adi antage of patients and to the credit 
of those on ivhom responsibility for tlicir treatment is imposed 

— £1 O Caxjlar 


Erratum 

Beferiing to the aitiele, An Exploration Electrode to Determine the 
Hydrogen ion Concentration of Fluids m Living Tissue, ’ pp 1814 of the 
November 1929, issue of this journal certain essential data were not included 
and the author has submitted the following supplemenfarv notes to be ton 
sidered in tonneetion with the oiigmal article 

The parts A, B and C in Pig 1 of that article are actual sire and those 
in Pig 2 are 1% times actual size The electrode w ires must be 10 11 mm 
long and not less than but not much more than 1 mm thick Thev must be 
of a platinum allov rich in indium and the vviie should be polished until 
smooth Platinum indium electrodes are especially useful and leliable under 
trying conditions vvlieie electrodes made of pure gold or of platinum give 
variable and low readings 

This electrode is giving satisfactoiy lesults in our laboiatorv It allows 
the determination of hydrogen ion concentrations of viscous fluids or solu 
tions containing sediments and coarse suspended matter which would clog a 
foil electrode Often even the Ph of a fluid which would poison a foil elec 
trode can be obtained The aiiangeuicnt in Pig 2 gives good results with 
thick, almost solid gels, by merely placing a drop of freshly boiled pure w atci 
at the point of contact AVith the foil electrode the solution has to be situ 
rated with hydrogen before equilibrium is reached and with increase in vol 
ume the time is proportionately longer The correct E M P w itli the point 
electrode is almost alvvav s obtained instantaneously regardless of the amount 
of fluid used With some solutions, especially those low in buffer the E JI P 
has a tendency to drop and is lughest only at the first moment of contact On 
the other hand, with stronglv buffered phvsiologic solutions the Ph remains 
constant 

The values obtained with this electrode agree with the values obtained 
with the foil electrode for the whole Ph range 

The electrode is well adapted for Ph determinations on a large scale 
Sixty teats an hour can readily be made with pure buffer solutions Over 
fiv e thousand E M P determinations hav e been made during the past y car in 
this laboratory, where it has supplanted the foil electrode for almost all ex 
cept electrometric titrations 
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News and Notes 

To the Aletnlicts of the American Society of Clinical Patholorjisls 

By unanimous agreement of the Research Committee, President Black, and members of 
the Executive Committee, it has been decided to use the subject, “ Agranulocvtosis,” as the 
topic for the symposium at the Detroit mooting, discussing it cliieflv as the condition first 
described bj Schultz as “ Agranulocvtic Aiigijia,” but also including those cases with lesions 
elsewhere than in the mouth, and also cases with blood pictures showing agranulocvtosis 
along with other features in the blood picture or ctiologv to exclude the diagnosis of ngranii 
locytic angina of Schultz The members of the Socictv arc earncstlv requested to sum 
marize their findings in cases observed by them in recent jears so that the information from 
all maj be presented at the next meeting To facilitate the reporting of cases, questionnaires 
wall bo sent from the Secretary’s office some time in the spring of 1930, but meanwliilo it is 
hoped that cases studied in the past and those in the next few months will bo completely 
worked up preparatory to summarizing in the questionnaire 

The united efforts of the membership are also asked foi in the studj of the question as 
to the avian tubeicle bacillus being the cause of Hodgkin’s disease as suggested bv 
Dr L’Bsperanee from her chicken inoculation experiments which she reported before the 
last two meetings of the Society of American Pathologists and Bacteriologists By pooling 
the results of well controlled experiments conducted by our members throughout the country, 
some concrete idea as to the role played by the avian strain can be formulated 

Further endeavor to uncover undulant fever cases and to carrj on the work begun last 
jear appears also to be quite in order and again we hope to accumulate more data from our 
members in all the types of laboratories served by them Please keep this subject in mmd 
as one of the problems to be studied as a joint effort of the Societj 

Trusting that jou can contribute personallj to all of the three problems, wo remain 
Fraternally yours. Research Committee, 

Ai,vin G Foobd, Chairman, 
Buffalo General Hospital, Buffalo, New York 
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BRUCELLA ABORTUS INFECTION IN JIAN* 
A CuNioAt, Analtsis of Thirty Five Cases 


By Ahpred S Giordano, M D , M So , and R Lloyd Sensbnich, M D 
South Bend Indiana 


D uring tlie past three years there has been reported the widespread exist 
enoe of a disease caused bj infection with organisms belonging to the 
group of Brucella alkaligines In this group there are several strains, olassi 
fied according to the animal from which they were originally isolated the 
caprine, bovine, porcme, and others The caprine strain. Brucella melitensis, 
was first isolated and described by Bruce’ in 1887 lYe are indebted to 
Hughes for a classical clinical description of the disease resulting from this 
infection, which is charactenzed bj attacks of undulatory pyrexial relapses, 
profuse sweats, rheumatic pam, and enlarged spleen 

Another strain now known as Brucella abortus was isolated by Bang’ in 
1897 from the placentas of abortmg cattle, but it was not thought to be 
pathogenic for man Evans* later showed the similarity of the cultural and 
serologic characteristics of Brucella melitensis and Brucella abortus, and sug 
gcsted that Brucella abortus, lil e Brucella melitensis, might cause disease in 
man This theorj was first definitely prosed m 192d by Carpenter,® whose 
experiments fulfilled Koch’s postulates Since his publication manj oases of 
Brucella abortus infection in man have been reported Confusion has, how 
ever, arisen in that the relationship between Brucella abortus and Brucella 
melitensis has apparently led to the assumption that Brucella abortus infec 
tion in man must necessarily follow a clinical course identical with that pro 
duced by infection with Brucella roebtensis 

Reid before the Eighth Annuil ConvenUon of the \mcrtcin Society of minlcal Pathol 
oglata Portland Oregon July 5 C and 8 

From the South Bend Medical laboratory 
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In 1927, while studjnng the clinical featvues of Brucella aboitus infec- 
tion, we® piesented a pieliminaiy icport of a seiies of se\en cases These 
patients weie nndei obseivation for a lelatively short period No attempt 
was made at the time to classify the cases studied except along the lines 
geneially followed m the consideiation of cases of nndulant fcvei due to 
Brucella melitensis infection 

With oppoituiiity foi prolonged obseiiation and the addition of twenty- 
eight eases to the gioup studied, the lelativc infiequency of the typically 
nndulant febrile com sc laises the question as to whether or not Biucella 
aboitus infection in man tends to follow a clinical course somewhat at vaii- 
ance with that of the disease due to Biucella mehtcnsis On the basis of 
additional infoiination gained by mote complete studj, these variations mav 
noiv be nioie definitely desciibed 


INClDENCl 

Sex does not seem to be a factoi In oui senes tbeie arc 20 men and 
15 M'omen The incidence by decades is as follows 


AOF, \r\KS 

CASES 

11 to 20 

1 

21 to 30 

9 

31 to 40 

13 

41 to 30 

9 

51 to 00 

0 

01 to 70 

1 

Total 

35 


In the total of 35 cases tlieie is a prepoudeiance of infection in the 
second, third, and fouith decades The youngest patient is sixteen and the 
oldest sixty-one yeais of age The repoits in the liteiatuie rccoid no cases 
in childien below eight yeais of age This appaient immunity in clnldieii 
parallels that obseived in j'ouiig calves 

Occupation is an etiologic factoi only in so fai as it provides oppoi 
tnnities for infection bacteriologists woiking wuth these oiganisms, veteii 
naiy smgeons or others engaged in animal husbandly, oi those handling the 
carcasses of infected animals The incidence of infection in this class is 
extremely low as compared with those iii wdiich infection is traceable to the 
ingestion of infected milk 

Haidy’ lecently reported an analysis of 125 cases in wdiicli 82 patients 
were engaged in occupations in more oi less direct contact with live stock, 
meats, or dairy products Among these, 56 w’eie farmers, 8 faimeis’ wives, 
3 stock buyers, 12 packing-house workers, twm wmikeis in daii’y products, 
and one a butcher The remaining 43 were distributed among various occu- 
pations and professions From this analysis the only direct occupational 
incidence is that of the 12 packing-house employees, and in this group it 
would have to be proved that raw milk had not been ingested Certainly one 
could not classify the incidence among farmers as an occupational disease, 
unless aborting animals wmre treated The high incidence in this class must 
also be considered from the basis of the consumption of infected miUc, just 



BBOOELIjA aborths infection in man 


423 


ab among uiban dwellers mth no contact with infected animals in commnni 
tics nheie pasteurization of milk is not practiced 

In onr senes, 5 patients were fanners one a Aetennarj surgeon, one a 
meckanio nlio also raised pigs and on occasion handled infected placentas 
and the remaining 28 m ere m urban occupations such as trades and prof es 
sions including three phjsicmns In onlj one ease in this senes nas contact 
infection established this patient wag a letermari surgeon 

RESIDENCE 

The incidence of the disease m small communities is usuallj much greater 
as there are feiver pasteurization plants, and ran milk is more generallj 
consumed Of the 35 cases herein reported only six patients hred m towns 
of more than 50 000 The remaining eases ocemred in small eommmuties of 
less than 20,000, and many of these patients MSited relatives owning farms 
whose herds were found to be infected with Bnieella abortus The impor 
tauoe of Brucella abortus infection as a rural health problem is at once ap 
parent since in all of onr cases the patients consumed raw milk 

ilODES OP INFECTION 

While the modes of infection are vaiiable occurrence of the disease fol 
lowing the ingestion of milk eontaimng Brucella abortus in cases reported 
by us Carpenter,® Huddleson ® Evans” Kcm Simpson’® and others leaves 
no doubt as to the manner of infection in these eases 

INCUBATION PERIOD 

In onlj one of our cases could the incubation period be approximatelj 
determined In accidental laboratorj infections the incubation periods have 
varied from seven to twelve dajs 

MODE OP ONSET 

The initial symptoms are as vvidclj variant as is the olmieal course An 
insidious onset with fatigue anorexia low fever headache with muscular 
weakness or joint discomfort is the most common Chills are usually not the 
imtial symptoms and develop after elevation of temperature is noted The 
presence of pharyngitis slight cough or bronchitis frequently lead to a mis 
taken diagnosis Barely is the onset more abiupt and the evidences of 
sepsis are the first and temporarily overwhelming symptoms One such pa 
tient ran a very brief course with early recovery and without relapse whereas 
a rapid malignant course with hyperpyrexia and fatal termination has been 
reported by Hardy’ and others 

Arthritis wuth moderate elevation of temperature may be the first and 
only mamfestation of the disease or the nerv ous sy stem mnv be attacked and 
the invasion may he characterized by meningeal symptoms or neuritis 

CMNICVD FEATURES 

The disease may be acute or chronic the course in each instance differing 
not only in duration of illness but in other respects and varying to such a 
degree as to be distinctive One of onr patients with chills sweats hevdache 
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and fever of septic type, with no tendency to undidation, recovered m two 
weeks with no subsequent i elapse, whereas anothci patient has for a period of 
illness of more than ten months had a continual course of chills, sweats, and 
septic t'spe of fever without undulation oi a single remission In a third case, 
reported in an eailier communication, the patient suffered an illness of si\ 
months’ duration characterired throughout by undulating temperature and 
apyrexial remissions 

The chronic course of the disease has been commonlj described in the 
literatuie of undulant feier, whcieas the acute course has been mfrcquentlv 
discussed, or discussed vith the assumption that the apparent short course 
M as accounted foi because of an insuflficient period of obser\ ation and that 
the illness must have included man^ such attacks vith periods of remission 



As a result of this, the chionic type has been geneiallj accepted as the most 
frequent and typical From our obseiiations in Brucella abortus infection 
and a study of those cases repoited m the literatuie, it is apparent that the 
cases of acute type aie moie frequent than the chronic type desciibed, and it 
IS suggested that the tendency to acute or clironic illness may be a differential 
point between the Brucella abortus and Biucella melitensis infection 

Although the disease due to Brucella abortus presents a widely varied 
symptomatology and although certain symptoms may increase or diminish in 
intensity or may be supplanted by othei symptoms, there is noted in the cause 
of lUness in most cases a dominance of certain symptoms directly referable 
to the paiticular body stiuctures that aie being attacked by the disease 
For purposes of better comparison and study, theiefore, an effort wiU be 
■ade to define more closelj^, and to classify, cases of this disease on the basis 
" predominant symptoms and various body tissues attacked That this classi- 
^ on may be piactical and helpful, we have considered under the folloivmg 
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subdivisions all the cases that have come to onr attention The brief his 
tones submitted were chosen as examples typical for the group 

ScpUc Type — Into this group we have placed those cases m which the 
course of the disease has been similar to other infectious diseases in which 
bacteremia is an underlying condition 

A man, aged thirty two, a physician, became ill on July 1 1928 The onset of the dis 
ease was acute with chills, fever, profu e perspiration marked weakness and rapid loss of 
weight (15 pounds) Headache and backache were distressing and there was pirn in both 
eyes A slight cough persisted throughout the first ten days of the illness There was an 
emotional instability markedly contrary to the man’s usual personabty The fever was 
septic in type reaching 102 6 to 103 F at six o clock in the evening and exhibiting marked 
morning remissions There was no tendency to undulation Physical examination revealed 
no abnormalities aside from an old mitral valvular lesion and tenderness of both testes 
which developed soon after the onset of this illness The unne was normal The hemoglobin 
was 90 per cent, erythrocytes normal, leucocytes 4,300 polymorphonuclears 42 per cent 
small lymphocytes 47 per cent, large lymphocytes 10 per cent, eosmophiles 1 per cent 
Agglutination tests for Bacillus typhosus and Bacillus paratyphosus A and B were nega 
time Brucella abortus agglutinated m a dilution of 1 1 280 and Brucella mebtensis in a 



dilution of 1 160 The intradennal test was positive although blood cultures remained 
sterile The patient was treated with salvarsan without effect Convalescent serum was 
given with no immediate results, although after two weeks of this treatment the tempera 
tnre gradually became normal Recovery was complete m three months and there has been 
no relapse 

Arthritic Type — Into this group we have placed those cases in which domi 
nant symptoms have been referable to the joints They have varied from pain 
ful tender joints m which the involvement may have been periarticular to con 
ditions in which recurrent hydrops was the characteristic manifestation 

A well nourished boy, aged sixteen, in July 1926, complained of rheumatism m both 
knees” and of profuse sweats Ija October, 192G, following an injury, an abscess devel 
oped in the right leg below the knee This was drained surgically and gave no evidence of 
association with the joint symptoms described. There was no evidence of bone involvement 
and X ray examination was negative Ihdefintte joint symptoms continued nntil February, 
1927, at which time he suffered an attack of arthritis involving the shoulders, elbows, wnsts, 
hips, knees ankles and feet This attack was of short duration but recurrent shifting joint 
symptoms continued The attacks were accompanied by fever rangbig from 99 5 to 104 
F , With chills, profuse sweats a furred tongue and some tenderness to pressure over the 
liver Physical examination in the interim between attacks did not reveal any abnormal 
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and fever of septic tjpe, witli no tendency to nndnlation, rccoiered in two 
weeks vith no subsequent relapse, •vvheicas anothoi patient has for a period of 
illness of more than ten months had a continual course of chills, sweats, and 
septic tjpe of fevei without undulation oi a single remission In a third case, 
reported in an earlier communication, the patient suffered an illness of six 
months’ duration characterised thioughout undulating temperature and 
apyievial remissions 

The chronic course of the disease lias been coniiiioiilj described in the 
literature of undulant feier, ivhcrcas the acute couise has been infreqiienth 
discussed, or discussed vith the assumption that the apparent short course 
was accounted for because of an insufficient peiiod of obsenation and that 
the illness must liaie included manj such attacks uith periods of remission 



As a result of this, the cluonic tj'pe has been genei alh accepted as the most 
frequent and typical From oui obscriations in Biucella abortus infection 
and a study of those cases reported in the literatuie, it is apparent that the 
cases of acute type aie moie frequent than the chronic type deseiibed, and it 
IS suggested that the tendency to acute oi chronic ilbiess may be a differentia 
point between the Brucella abortus and Brucella melitensis infection 

Although the disease due to Brucella abortus presents a widely lane 
symptomatology and although certain symptoms may increase or dimmish in 
intensity or may be supplanted by other symptoms, there is noted in the cause 
of illness in most cases a dominance of certain symptoms directly refera e 
to the paiticular body stiuctures that aie being attacked by the disease 
For purposes of better comparison and study, therefore, an effort wi 6 
made to define more closely, and to classify, cases of this disease on the asis 
of predommant symptoms and various body tissues attacked That this c assi^ 
fication may be practical and helpful, Ave liaA'c considered under the fol owino 
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Ftsccral Type — The bacteremia xn this disease leads to Tisceral m\asioii, 
and lungs, heart, Ii\er, gall bladder, bon el, spleen, kidneys, uterus and ad 
ncxa ha\e been imohed Abortions ha^e occurred in ■women infected with 
Brucella abortus, although nc ha\e seen no reports of abortions due to Bni 
cella meUtensis Undci tbis \isceral type we have grouped all patients ha’ring 
dominant visceral sjmptoms 

a An automobile dealer forty years of age a patient of Dr J C Fleming, came 
under observation on Apnl 24 1928 His history contained nothing of moment other than 
an attack of painless jaundice three years prior to this illness At that time the gall bladder 
had been drained and improrement had followed The patjcnt had remained in good health 
until March 28, 1928, when he noted a Joss of appetite fever and jaundice Tie fever was 
septic in type and gmdunlb rose until it reached 104 P At this time tcndeme'>s over the 
gall bladder was noted The surgeon considered cholecvstectomy inadvisable at the tune 
*^0 a cholccystostoaiy was done The leucocjtc count was 5 000 Agglutination of Bncdlus 



Fig 4 


tjphosus occurred in a dilution of 1 Agglutination of Brucella abortus occurred in a 
dilution of 1 1 SQO and BniccUa nicUtcnsis 1 80 Cuitute from the bile was made and the 
organisms injected into two guinea pigs and they became infected mth Brucella abortus 
The intradcnnal skin test was posituc for Brucella abortus There uas no immediate ini 
provement after operation Fever and sweats continued for two weeks after which gradual 
recovery took place Jaundice disappeared after cessation of fc\er Tho course of thn 
illness was of about two and a half months duration There has been no recurrence 

b Tho brief history available m this case is strongly suggestive The patient a woman 
who had been married for ten year® had alnays been in good health prior to the present 
illness In the first six 3 ears foUoning her mamage she had given birth to five children 
All pregnancies had been normal and labors normal and uncomplicntcd All of the children 
are Bring and well During the past four jears she has suffered from marked weakneav 
and pam in the back and legs Headaches hue been so severe that it has been almost 
impossible for her to be up and around Tho patient has had frequent attacks of chills and 
fover which have persisted for periods of two or three months During this period of four 
years she aborted four tunes at about the fifth month of pregnancy History and physical 
examination failed to reveal any cause for the repeated abortions The urine was normal 
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Blood examinations for malana and the Wassormann reaction were negative Brucella 
abortus agglutinated in a dilution of 1 160 

c A man aged thirty five, a physician, previously in good health, became ill in Novem 
ber, 1928, with fever, chills, sweats, backache, epigastric pain and vomiting There was 
marked muscular weakness and loss of weight The temperature was remittent and con 
tinned for four months On phjsical examination the liver was found to bo markedly en 
larged and tender There was no jaundice The heart and lungs wore normal There was 
no evidence of genitourmary disease or orchitis The unne was normal The erythrocj'tes 
were normal in number, and leucocjtes numbered 6,000 with a normal differential count 
Agglutination tests for Bacillus typhosus and Bacillus paratjphosus A and B were negative 
Brucella abortus agglutinated in a dilution of 1 1,280 The enlargement of the liver con 
tinned for more than four months Eccovery followed at the end of five months and there 
has been no relapse The patient states that he has had no residual asthenia or any other 
symptoms 

Olandulai Type — This tj pe is undoubtedly less common than those before 
described, and includes those cases m which legional glands have been in- 
fected by reason of pioximity to some point into which a large number of 
virulent organisms have gained entrance 

A man aged forty, a veterinary surgeon, presented nothing of importance in the his 
tory other than acute arthritis at the age of twenty two This arthritis had been confined 



to the feet, knees and hips There had been occasional recurrent attacks, though not severe 
or disabling Ho was then a student in the department of agriculture of a large univer 
sity and was speciabzmg in animal husbandry Ho later completed a course in veterinary 
surgery and in 1925 came under observation because of enlarged tender and painful axillary 
glands, and attacks of chills, fever, sweats and backache The attacks of fever, chills and 
sweats were always an accompaniment of the swollen axillary glands; and in periods of 
recession of the glandular inflammation the acute symptoms wore absent Backache and 
general malaise, however, frequently continued for long periods and the axillary glands were 
palpable Hospital observation and laboratory examination failed at that time to reveal 
the character of the infection Bollowing a period of rest the patient’s condition was 
markedly improved In May, 1928, after a period of unusually distressing backache, ag 
glutination tests were made Brucella abortus did not agglutinate The intradermal test 
was positive for both Brucella melitensis and Brucella abortus More recently there has 
been an acute attack with chills, high fever, sweats and extremely distressing headache and 
backache The axillary glands were again markedly swollen, painful and tender to pres 
sure As a veterinary surgeon the patient is often called on to care for aborting animals 
In this work he has frequently acquired infections on the hands and arms, and has recently 
observed that the exposure of the unbroken skin of lus arm to abortus infected animal dis 
charges will cause the appearance of an eruption and if the skin is not carefully cleansed 
there may be a recurrence of glandular swelling and acute symptoms Considering the nni 
versity course in animal husbandry, it is impossible to determine the date of the origintd 
mfeotioii or number of possible reinfections because of the fiequent exposure to infected 
animals throughout a period of nearly twenty years 
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BYilBTOMS THEIIR FREQUENCY AND CHARACTER REGARDLESS OF TYPE 

Fever — Of the induidual sjinptoms, fever is the most constantly present 
and the most \arinble in character Owing to the bacteremia of this disease, 
the fever in most eases is somewhat similar to that associated with other septic 
conditions The undulant t 3 pc of fe%er is the most striking but more often a 
feature of the chronic cases The tempeiature for a period of from seven to 
fourteen daj s rises hj step like gradations, each daj reaching a higher point 
and esliibitmg a morning remission to or near nomnl (Pig 6 ) The fever 
having reached a daih peak of 103° or 104° P vith a morning remission of t\\o 
or three degrees, begins to evliibit the unduHtori phenomena as follows The 
daily peak and low point in remission each da^ occur at a higher point than 
the preceding da\ until the crest of the naae is outlined whereupon for an 
equal number of dajs the temperature m like manner recedes to a lower level 
each day Such a temperature chart \newed oier a period of weeks exhibits a 
senes of undulations each requiring the same number of davs for completion 



In one of our cases the undulations co^ered eight dajs, while in another one the 
cvcle was completed m four davs In the melitensis infection each cycle may 
co^e^ a penod of three weeks or more Hughes,* who first suggested un 
dulant fever in Brucella melitensis infection as descriptive of this phenomenon 
noted the variable length of the undulations in different cases but pointed out 
the striking constancy of the undulatorj pattern once it was established in a 
gnen individual The period of typical undulation is variable in length In 
one of our cases it existed for approximateH four w eeks while in another this 
tjpe of fever persisted for many months There is a gradual tendency to 
lower levels with apjrexial intermissions followed by short periods of relapse 
with irregular fever and change to the intermittent tjqie This in one of our 
cases persisted for a peiiod of six months This undulant febrile record is 
parallel to that of undulant feaer due to Brucella melitensis Such a case was 
reported m our first senes With opporlunitj for study of temperature 
records of manj more patients, we are now rarely finding this typical febrile 
pattern We are seeing instead a tendency to constant septic fever with mod 
crate daily remissions, variable in course from a period of two weeks to ten** 
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months, without tendencj to undulation or apj^rexial intervals This, too, has 
recently been pointed out by Hardy ^ 

It IS also noted that after impio\einent has begun there is steady and 
fairly lapid piogress to an appaiently complete icstoiation of health without 
sequelae or leeunciice Inasmuch as our studies arc of Brucella abortus in 
fpctions and oui findings aie appaiently at ^arlance Mitli the more frequently 
reported undulant febrile course in Biucella melitcnsis and although mild and 
inteimittent types of that disease arc also lepoited, it is suggested that the 
Biucella abortus infection may tend to the pi eduction of an illness of shorter 
duration, at the same time difleiing from the melitensis infection in febiile 
course In view of the difficultj in diagnosis of the shoit acute illness, it is 
pi obable that v itli an an akened interest on the pai t of phj sicians and in- 
ci eased facilities foi laboiatoiv diagnostic tests foi this disease, that a still 
larger piopoition of cases lunning a shoit course will be discovered 

Chills — Chills aie equallj' as constant as is fcier Thcj aie piesent earh 
in the illness and tend to peisist, although thej occui loss frequently later 
The} vary in intensity fiom a mild chilliness to Molcnt rigor and are usuallj 
followed by a rise in temperature, but may occur only as a distiessing chilli- 
ness while the tempciature is delated Recuircnce at the same time daih 
thioughout a long peiiod of time is fiequeutlv noted 

Sweats — Sweats aie associated vitli tlie periods of dulls and hjperpyrexia 
They may be mild or extiemdy piofuse and maj occiii independently of chills 
These sweats ma-v be of noticeably offensive odor 

Headache — Headache, especialh in the earlj stages of the illness, is con- 
stant and estiemely distiessing It is moie fiequently occipital and the pain 
I extends downwaid thiough the ccivical region and then is diffused over the 
'shoulders and upper poition of the back The severe pain has a tendency to 
legular periodicitA , lecuriing at the same time each day, usuallj' with in- 
creases in temperature Latei in the illness and in the presence of lower 
temperature, it is lessened or disappears 

Bachache — Backache is at first usuallj related to the occipital headache as 
before desciibed, and generally diminishes in intensity with it It may, how- 
ever, persist independently oi even lecui aftei the febrile period It is fre- 
quently confined to the lumbar region 

Arthralgia — Aithralgia is fairly constant and the onset is usuallj early 
in the illness It is generally lessened with disappeaiance of the acute septic 
symptoms It may, however, peisist throughout the illness It is variable 
from a mild discomfoit to a persistent pain in the smaller joints hkened to 
the pain of a crushing injuiy Less fiequently is there discomfoit about the 
largei joints The pain is appaientlj due to peiiarticular neuritis 

Aithntis — Arthritis is a distiessing and fiequently disabling manifesta- 
tion of this disease It may develop eaily or late in the course, or may exist 
as the dominant symptom thioughout In some cases it has apparently been 
the only manifestation of the disease All the joints may be involved, sepa- 
rately or together, or it may shift rapidly fiom joint to joint There may be 
a definite periodicity of letuin as in one of our cases, in which acute attacks 
recurred at regular inteivals for many months The joints involved may be 
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painful and tender, but e\en though thej are STrollen there is seldom redness 
There may bo marked hj drops which recurs at definite intervals of days or 
weeks, deielops rapidlj and recedes promptlj as in a case reported by us and 
one reported by Baker * In our case cultures of the organism were obtained 
from fluid aspirated from the iniohcd joint No permanent impaiiment of 
joint function followed 


Neuritis — Neiinfis, like arthritis, niaj occur at anr stage of the illness, and 
may be of rariahle duration or the onlj sjmptom of the disease It may be 
evidenced bj pain in anj loealiti and is probablj responsible for most of the 
pain about joints and in the back, as ms described There maj be a notice 
able cutaneous hjpcrcsthesia, but no areas of anesthesia have been demon 
strated in our cases An unusual tj pc of discomfort is that described by many 
of our patients as “eye ache ” It is not due to photophobia, is not caused or 
accompanied by visual disorders, and maj be present at any time Persistent 
or recurring sciatica is frequentlj due to this infection 

Other nervous manifestations of this disease are present almost without 
exception Asthenia is an earlv and constant symptom and frequently per 
aists for a long time after relief from all other sj mptoms Depression, imta 
bility or anxiotj neurosis are frequent variations in the mental condition o 
the patient Even in the presence of high fever there was never the dullness 
or apathy, such as commonly charactenzes the ti phoid state Exaggerated re 
flexes and evidence of tension are common Tremor occurs and in one o our 
patients the whole body was affected This was so pronounced that intelligible 
speech was almost impossible A complete reeov erj followed Insomnia is 
frequently a troublesome symptom Psjchie and functional nervous is 


orders are the most common sequelae 

OastrointesUml Nj/mpfows— Anorexia is frequentlj the first symptom 
noted, but there is usuallj a retuin of appetite ns the acute c rie ® 
subsides Aside from aiiore'^ia and constipation gastromtestma 
are not common Nausea and vomiting occur larely Epigastric is 
an occasional sjmptom In two cases cbolecjstitis wvs suspeoto , an 
instance the gall bladder nas drained but without relief Q sjmp oms 
IS nothing distinctive about the appearance of tlie tongue 
Orclnhs and Oop/iorifis —Orchitis and oophoritis are 
They usuallj occur during the febrile periods of the isease r 
a persistent and distressing symptom in two of our cases in w ic i „ ^ 
course had been most mild Theie is tenderness and perhaps 
In our cases there was no history of previous disease is y 


persist after recovery from otber acute symptoms 

Slin Mamfestattons—VmiSM^l sltm lesions J^ele seen 
tients In two instances these occurred as tubercle li 
dorsal surface of tlie fingers and hands In others i a so ^ 
and body They appeared as small maculae an ,Qtense itching 

In one patient these macular lesions were accompanied y 


that lasted for two weeks 

Splemc Symptoms — The spleen uas 
cases in our series Notable enlargement 


ible and tender m two of the 
; spleen so comroonh observed 
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m Brucella melitensis infection as to be regarded as a cardinal symptom, was 
observed only once and that rvas in a patient nhoso blood agglutinated 
melitensis only 

Hepatic Symptoms — Definite enlargement of the liver oceurred onlj twice 
in our senes In one case it was associated vitli vomiting In three cases 
under our observation there wcie symptoms suggestive of gall bladder dis- 
ease, and in one case there was jaundice A choleci stostomy was done on 
the jaundiced patient and in this case Biucella abortus was obtained on 
culture from the bile The jaundice continued after the opeiation and until 
the febrile stage had passed 

Renal Symptoms — The kidneys mar be impaiied A moderate amount 
of albumin and a few casts weie found in some of our cases, although con- 
sidering the character of the illness such changes veie remarkably rare The 
organism was not found in urine cultuics 

Respnatoiy Symptoms — Phar^ngltls is frequcutlj an initial complaint 
Pulmonary symptoms are common Bronchitis varying in intensity may come 
eaily in the disease and peisist thioughout Pneumonia and pleiuisy mth 
effusion may occui Diagnosis of pulmonary tubeiculosis was made in one 
of our cases 

Canhac Symptoms — Ileait manifestations due to Brucella aboitus are 
fortunately not common The pulse late is acceleiated and in the absence of 
fever the case might be mistaken foi one of hyperthyioidism Rhythm and 
\alve sounds are not often altered unless this occurs in previous disease 
However, one death from endocaiditis due to this oiganism has been repoited 
by Saphir^® 

Affection of Lymphatic Glands — ^Lymphatic gland involvement is usually 
not demonstrable in this disease, except in the cases of i egional glands which 
have become infected by reason of close pioximity to the point of inti educ- 
tion of an overwhelming number of virulent organisms This condition exists 
in one of our patients, a veteiinarj'^ surgeon, whose axillaiy glands are en- 
laiged and tender, due probably to repeated infection from operative wounds 
sustained in handling infected cattle The demonstrable changes in these 
glands vary with the various stages of activity of his infection as evidenced 
by clinical phenomena and blood examination No doubt infected lymph 
glands frequently harbor this oiganism throughout protracted periods Car- 
penter has lepeatedly cultured organisms from tonsils lemoved at opeiation 

DIAGNOSIS 

Undulant fever as regards diagnosis on the basis of clinical observation 
alone requires differentiation from many lesions due to infection Typhoid 
fever, malaria, tuberculosis or other respiratory infections, and sinusitis, rheu- 
matism, cholecystitis or liver abscess, meningitis or any pyogenic infection 
must be considered The recent report of cases of leishmaniasis in this 
country might rarely make it necessary to consider the possibility of this 
disease The differential diagnosis from each of the above-named conditions 
cannot be discussed in detail in this paper 
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The historj as to probable ingestion of infected milk or contact nith 
infected 'iniraals is frequently strongh suggestive The chills, fever, sweats, 
muscle or joint discomfort, headache and e\idence of in'voheraent of the 
nervous system without gastrointestinal symptoms, rose spots hemorrhage 
or demonstrable focal infection furnish valuable dilferential evidence aJ 
though all these variations may occur A persistentK chrome course un 
influenced by quinine or salicvlates adds therapeutic evidence if no labora 
tory facilities are available Deflnite diagnosis must be made by the clinical 
pathologist 

CLIVICAL PATHOLOOr 

The leucocyte count early in tlie disease is usually diminished The lowest 
coimt was 3,800 and the highest was 14 000 Later in the course the count 
varies from. 6,000 to 10,000 The differential count is iisuallv normal or there 
may be a slight increase m mononuclears but this too is a variable factor 
The eryihrocv'te count and the hemoglobin have ahravs been well within 
normal limits The urine is essentially negative Blood cultures have been 
extremely difficult to obtain in this senes but of twenty cultures onlv two 
were demonstrated as positive On the second attempt in one case a few 
colonies were grown on Huddleson s liver agar media in 10 per cent CO 
atmosphere, although the guinea pig inoculations were negative In another 
case the guinea pig inoculation was positive, and the culture negative It 
appears that positive cultures are more likelv to be obtained at the height 
of temperature 

AOOLUTINATION TEST 

There is no dispute that the agglutination reaction is the most valuable 
sign in the diagnosis of uudulant fever In the majority of instances ag 
glutinins appear early in the couise of the disease There are several reports 
ir the literature of patients with no agglutinins in the blood serum, but with 
positive blood cultures Tramontane in 65 confirmed cases of undulant fever 
found nine serums which failed to agglutinate Carpenter** isolated the 
organism in five cases of undulant fever, in only three of which agglutinins 
were present Our cases suggest this possibihlv but further investigation of 
this point is indicated 

The agglutinin titer vanes from 1 5 to 1 20 000 Serums agglutinating 
Brucella melitensis or Brucella abortus in a dilution of 1 40 or luglier, it is 
generally agreed, indicate active infection with these organisms but the 
significance of agglutination in low titer is still open to discussion It has 
been suggested that absorption of agglutinins from ingested mill may take 
place This seems a little difficult to understand m view of the original low 
agglutinin content of milk It is also Ivnown that absorbed aggUitmins are 
excreted rapidly, yet m our experience some patients with agglutinins in the 
blood had not consumed milk for months prevnous to the test Others regard 
these agglutinations as nonspecific Evans believes the agglutinins arise as a 
specific response to infection with Brucella abortus ingested with cow s milk 
although such an infection may not result m illness A studv of our senes 
seems to substantiate this conclusion 
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Agglutinins ma-s result from an old infection from -tthich the patient has 
entiich recoACied The}' maA be present in the blood of a carrier This 
assumes a focus of infection and constant agglutinin production to combat 
the organisms released, or it niav be the i espouse to a recent acti\e infection 
Instances of the carrier state liaAC been cited b\ Sliaii He Avas able to 
isolate Brucella melitensis from the blood of ten Maltese doekjaid emplojees, 
none of A\hom exhibited SAmptoms Yaccaio also isolated the oiganism from 
the urine of a patient nho nas apparenth nell but whose blood contained 
agglutinins foi Brucella melitensis 

In the piesent studA most of the scrums from actneh ill patients ag- 
glutinated in dilutions higliei than 1 160 On the othei hand, in tAvo active 
eases the serum did not agglutinate in moie than 1 10 dilution In general 
it can be stated that the agglutinin bears no relation to the actnitj of the 
illness and the agglutinins lemain m the blood foi moie than ten a ears Our 
OAATi study of this problem has com meed us of the ncccssit} of using scA’eral 
shams of this oiganism in the routine test One patient who gaAe a history 
of at least three Aoais of lecuiiing attacks of fcAcr, chills, headache, and 
exciuciatiiig lumbai pain, had been under medical supervision for a long 
period Preliminan agglutination A\ith Brucella abortus (No 80, Mejer) 
Avas negatiAe Because of the dominant symptoms of this disease, seven 
other strains AAeie used, including one paramelitensis and two other meliten- 
sis stiauis of asceitained oiigin This subsequentlj shoAied complete agglu- 
tinahon of Biucella melitensis in dilutions up to 1 1,800 Aiith all melitensis 
shams Another complication that is occasionalh encountered is the so- 
called zone phenomena or preagglutination zone in aaIucIi agglutinations 
occur onh' in high dilutions Cioss agglutinations with Bacterium tularense 
Avere reported recentlv bA' Fiancis and Eauiis,’'' but the difference in the titer 
clears the diagnosis 


IGGLUTlNATION TITER AND PROGNOSIS 

On the basis of the present data, as has already been stated, there is no 
relationship betAveen the titei of agglutinins and the severity of the infec- 
tion Usuallj, lioweAei, the titei giadiialh falls as the patient recoveis, but 
a propoitionatelj high titei is maintained for at least one year or more 

IMMUNITY 

At present there aie no aiailable data on the subject of immunity, but 
A7ith present knoAvledge one might infer that natural immimity is present in 
many cases 

DERAIAL TEST 

"With the recognition of sei ologically negative cases of Brucella abortus 
infection an attempt has been made to develop a skm reaction test As pre- 
viously repoited,^’ this test yields specific skin reactions in knoAvn positne 
and negative cases, and promises to be an additional aid in the diagnosis 
With this point in Aiew, the test is Avoithi of fuither mAestigation over a 
larger series of cases 
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TREATMENT 

Rest m bed symptomatic treatment during the period of acute 

manifestations is the treatment indicated, and has in our senes given results 
equal to any specific therapi thus fai ad\anced Rest should be maintained 
until the temperature has continued noimal for at least a ■^^eek and e\en 
then relapse may follou physical exercise Pne patients m our senes le 
sumed their usual duties uithout appaieiit ill effect after a feiv days in bed 
Chemotherapy is suggested as a possible therapeutic piocedure, but in ■view 
of the low mortality in this disease it should be determined in advance that 
the administration of a gnen chemical agent is not attended bv undue risk 
Reports from the use of mercmoehiome are conflicting and its nse does not 
seem to be justified on the basis of present infoimntwn Neutril acriflavin 
uas administered to one patient in the third week of illness and a seveie 
reaction immediately occuircd Disappeniaiice of fever followed in a few 
days although a relapse occurred nftei eight months of apparently normal 
health Administration of this piepaiation to another patient had to be dis 
continued because of the violent reaction when onh 5 cc of a 1 per cent 
solution had been given No improvement followed 

The efficaev of foreign protein therapy has been repoited in the litera 
ture Wo have used mtramusculai injection of milk and intravenous ad 
ministration of typhoid vaccine but without influencing the course of the 
disease Baker’ has reported beneficial results in a case of intermittent 
hydrarthrosis treated with convalescent scium but a relapse is said to have 
occurred later This treatment was also given by Moss in a case of undulant 
fever but without permanent results One of our patients having been 
treated with salvarsan without results was given convalescent serum There 
was no immediate effect but improvement began a week later and continued 
to complete recovery Specific vaccine therapy has been used in Europe in 
treatment of Brucella melitensis infections and it seems promising 
There is as yet no general agreement as to results 

SUMMABl 

A clinical study of thirty five patients infected with Brucella abortus is 
herein presented in whicli an effort is made to more closelv define the dim 
cal course on the basis of predominance of symptoms as to particular bodv 
structures involved 

Results of these observations suggest that Brucella abortus infection 
tends to run a clinical course somewhat at variance from that of Brucella 
melitensis infection 

It IS apparent that the illness more frequently runs an acute course 
septic m type, without characteristic pyrcxial undulations or rehpses and 
terminates in recoverv without notable sequelae 

The illness, if protracted presents a clinical picture sufficieufly distinc 
tive as to make clinical recognition possible but early diagnosis must depend 
on bacteriologic and serologic studies 

In the light of present knowledge symptomatic treatment with rest in 
bed IS the treatment of choice 
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THE LABORATORY DIAGNOSIS OF UNDULANT FEVER* 


By Charles M Carpenter, Pn D , and Ruth A Boak Ph D Ithaca, N Y 


* I 'SE recognition during the last fi\e years of the frequent occurrence of 
undulant fever m the United States has prompted many laboratories to 
devote considerable time to the study of Brucella abortus and Brucella meli 
tensis infections in man There is not much doubt that both organisms now 
classed as two species originated from one source Apparently, Br abortus 
has adapted itself chiefly to cattle while Br melitensis has been able to propa 
gate itself more ad\antageously among goats Incidentally, both organisms 
have become invasive for man and produce symptoms which cannot readily 
be differentiated Aside from eliminating the sources of these infections for 
man, the differentiation is not important, because the diagnosis and treatment, 
as well as the course of disease caused by the two agents, are the same 

The biologic characters of the two organisms arc so similar they can be 
differentiated only by studying the antibodies produced bv each There may 
be variations in their atmospheric reqiuremcnts under artificial cultivation, 
differences in their degrees of pathogenicity for expenmental animals, in their 
antigenic properties, and in their morphology os well as in their natural habi 
tats, but these cannot always be relied upon Several investigators have 
described methods for identifying the two types, but m our experience, with 
the exception of the agglutinin absoiption test, these cannot be depended 
upon absolutelv Many quantitative differences can be observed when a large 
number of melitensis and abortus cultures are examined, but no infallible 
qualitative test, with the above exception has been developed A few cul 
hires of Br abortus are always found that show a characteristic of so called 
melitensis and vice versa 

The agglutinin absorption test requires experience and may fail if em 
ployed by one who is not accustomed to the technic or by individuals not 
familiar with the peculiar cultural characteristics of both species The test 
depends upon the use of authentic cultures of Br abortus and of Br mehten 
SIS or of antiserums prepared from them We now know that both micro 
organisms may be isolated from man and that they may he recovered from 
various species of animals In our studies we have employed Br abortus 
80,” isolated from certified milk by Dr K F Meyer* and Br melitensis, 
”428,” also obtained by Dr Meyer from Dr E Sergent Institut Pasteur 
D’Algene, Tunis We know that the antibodies produced by these two cul 
tures are different but are we safe in assuming that they have been named 
correctly? However, such assumptions must be made because it is necessarv 
to have some foundation upon which future work may be based 

Read before the Eighth Annual Convention of the American Soclct> of Clinical Path 
ologlsts Portland Oregon Julj 6 6 and 8 J92D 

Prom the Department of ComparatWe Pathology and Bacterlologj Cornell Unherslt^ 
Ithaca New iork 
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By the use of the agglntmm absoiption test, evidence has been accumu- 
luted to show that the majoiity of cases of undulant fever in the United 
States are due to Br abortus Because goats have been eliminated as a pos- 
sible soiuce of infection in most of the leported cases in this counti'v, circum- 
stantial evidence has been piescnted incriminating cattle, or swine that may 
have been infected from contact nith cattle It has been well demonstrated 
that cow ’s milk is the chief source of infection - 

The caidinal svraptoms of undulant fevei aie general malaise, fever, 
night sweats, enlarged spleen and perhaps a general lymphadentitis There 
iisiiallv occuis a slow pulse incompatible with the increase in tempeiatuie 
If these symptoms continue foi many weeks tlieie is a loss of n eight and a 
secondary anemia The infection may localize m the joints or in the genital 
tiact Unless one has had considerable clinical experience oi does not con- 
sider undulant fevei in his differ ential diagnosis, it is leadih seen lion such 
symptoms maj'' be ascribed to othei infectious agents which pioducc a similar 
syndrome Accumulation of infoimation concerning the presence of undu- 
lant feier in this countrv, as veil as a icvien of the literature on the subject, 
shous cleailj that the majoritv of diagnoses liave been made by those engaged 
in laboiatoii noik It is eiident that duiing recent months, the tiend has 
been changing and clinicians aie icquesting laboratories to confiim then 
diagnoses 

The vaiious laboiatoiy pioceduies of assistance in establishing a positiie 
diagnosis of undulant fevei are as follows 

1 The agglutination test 

2 The complement-fixation test 

3 The bacteiiologic examination of blood 

4 The agglutinin absorption test 

5 The blood count 

It IS extremely important to collect fifteen or twenty cc, oi even a 
greater amount, of blood from the patient if possible, because usually theie 
are only a very few organisms present in the blood stream and several tubes 
and plates must be inoculated because it is necessary to incubate the eultuies 
undei different atmospheric conditions Enough blood should be aiailable 
foi guinea pig injection The blood foi cultures should be obtained in the 
early course of the disease at a time when the tempeiature of the patient is 
highest We aie of the opinion that the reason for so many failures to isolate 
Br abortus from the blood is that an attempt to recovei this oiganism is not 
made until a search for eveiy other infection has been completed Anti- 
coagulants may be used but there is a possibility that they may injure any 
organisms that are present W e have in several instances recovered Br abor- 
tus from samples of blood that weie fiee fiom lithium oxalate and sodium 
citrate, while specimens that contained them developed no growth We find 
as a rule that serum from coagulated blood is moie satisfactoiy foi serologic 
woik than plasma from a sample to w’hich some anticoagulant has been added 
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THE AGGLUTI^AT10^ TEST 

The agglutination test is no doubt the simplest and most satisfactorj 
method of ascertaining irhether or not a patient Ins imdulant fever One 
must keep in mind, ho'\\e\er, that it has limitations and that frequently no 
agglutinins aie present in the serum of patients suffering from the disease 
Six per cent of the cases we ha%e studied have fallen in this group On the 
other hand, uhen the agglutinins lia\e been formed, the\ usuall} remain in 
the blood a long time after the sjmptoiiis ha^e subsided We ha-ve tested the 
blood serum from three patients monthly for approximatelj tno \ears and 
tliej still show comparative!} high titers One serum agglutinates the abor 
tus antigen when diluted 1 45, while the other two sho\\ agglutination when 
diluted 1 405 and 1 1215 Quite frequentl} a serum is observed that shows a 
marked prezonc namel}, the lowest dilutions of the serum which will not agglu 
tmate the antigen, while perfect acglutmntiou is obseived in the serum diluted 
1-400 or above this point Theiefore it is important to make a senes of dilu 
tions be}ODd this prezone to eliminate the possibiht} of reporting a positive 
serum negativel} 

The technic of the agglutination test is identical with the usual technic 
emplo}ed foi the Widal test The use of diied blood, howevei is quite un 
satisfactor} We prefer to use the macroscopic tube test lu our serologic 
work we have emplo}cd an automatic pipetting s}nnge 1 nown as a rheome 
ter m European laboratories, to avoid the possibility of laborator} infection ® 
Our observations indicate that a living antigen standardized to give a reading 
of 3 5 cm on the Gates apparatus is most satisfactoi’j * We dilute the serum 
directl} m the antigen which eliminates adding the salt solution to the tubes 
and diluting the serum in the salt solution The tubes aie then incubated for 
eight hours after which time readings are made The} are then set m an ice 
box for twenty four hours when the} are observed a second time for anv 
dela}ed reaction Because abortus agglutinins are usuall} leciprocal with 
those produced by Br raelitensis and occasional!} VMth those produced bv 
Bact tularense, the serum should be set up also with antigens prepared from 
these two organisms It is impossible to designate an} specific serum titer 
foi a positive diagnosis of undulant fever Twelve of fift} serums from cases 
of undulant fev er had a titer of 1 400 while the remainder show ed titers abov e 
and below this dilution from no agglutinins to a titor of 1 32 805 We have 
observed severe cases of undulant fever with maximum titers of 1 15 and 1 30 

THE C03IPLE5IENT FIXATION TEST 

The complement fixation test has no distinct advantage over the agglu 
tination test It is more complicated and often serums are found to be anti 
complementarv but still satisfactorv for the agglutination test The technic 
IS identical with that of the standard Wassermann test except that an abor 
tus antigen is used King® states that in man} serums he Ins been able to get 
complement fixation before he could demonstrate agglutinins 

THE BLOOD CULTURE 

Due to the variability of the atmospheric requirements of various strams 
of Br abortus, cultures should be made bv several different methods to iso 
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late the organism successfully Twenty c c of blood are collected from the 
patient and placed in a sterile tube, if it is not convenient to have the medium 
available for immediate use As pieviously stated, ne discourage the use of 
anticoagulants, although specimens of blood made outside of the laboratory 
may be cultured more easily if the blood has not coagulated Coagulated 
samples must be broken up before satisfactory cultuies can be made Any 
meat infusion agar (prefeiably made fiom livei) with a Ph of 6 8 oi 7 00 is 
satisfactory Four tubes of slant agar maj be inoculated and two plates maj' 
be poured, to each of which 2 c e of blood is added The serum is collected 
from the remaindei of the sample for serologic woik and the clot or cells are 
injected into two guinea pigs, subcutaneously oi intrapeiitoneally Tuo of 
the slants and one of the plates arc mcubated in a jai in which 15 pei cent of 
the air has been replaced by 10 pei cent carbon dioxide One of the slants is 
sealed with paraffin or sealing wax and placed in the incubator under normal 
atmospheric conditions with tlic unsealed slant and the other plate If no 
giowth IS observed in seventy -two hours, the blood on the slant agai tubes 
should be smeared over the suiface of the agai and leincubated Cultures 
should not be discarded for twenty days, for gi owth of many of the strains of 
Br abortus develops very slowh and in one instance we failed to get a giowth 
until after eighteen days Becently we have been placing one or two c c of 
blood in 10 or 12 c c of liver bouillon, as suggested b> Kristeiiseii,® who re- 
ports that he has been able to recover the organism m about 65 per cent of 
his eases We have been more successful when we incubated the blood in the 
bouillon foi seventy-two hours and tlien injected a guinea pig u itli 3 oi 4 c c 
of the blood-bouillon mixture 

ANIMAL INOCULATION 

We consider the guinea pig the most suitable laboratory animal foi use 
m recovering pure cultures of Br abortus from blood, tissues and milk, al- 
though Hagan’ has demonstiated that mice may be used and that the organ- 
ism may be recovered from them in a much shorter inteival of time than is 
required in the case of the former The subcutaneous injection of body fluids 
and tissues is safer than the lutraperitoneal method, but fresh blood from 
patients may be injected by the lattei method without danger to the animal 
Theoretically the guinea pig should become infected moie quickly by this 
method, providing the blood has Br aboitus in it The guinea pigs may be 
autopsied foui oi five weeks after then injection, although extensive lesions 
of the infection aie not produced in such a short interval of time except in 
cases of very virulent strains Usually two or thiee months aie required for 
the infection to cause death and occasionally some guinea pigs recover from 
the disease if they are infected with cultures of low virulence 

After the guinea pig has died or has been sacrificed, the spleen is asepti- 
eally removed and placed m sterile Petri dishes for cultuie A sample of 
blood foi the agglutination and agglutinin absorption tests should be col- 
lected horn the guinea pig’s heart A gross examination for abortus lesions 
111 the liver, lymph nodes, reproductive organs, kidneys, and joints should be 
carefully made The liver, lymph nodes, or abscesses may likewise be cultured 
but this is not necessary in a routine examination because the spleen is the 
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most suitable tissue from irhieh to reeo\cr Br abortus Bits of the spleen, 
the size of a pea, are planted on suitable media and incubated, as are the blood 
cultures, in jars containing 10 per cent carbon dioxide If no gronth is ob 
served in three or four days after incubation it is veil to smear the pieces of 
spleen over the surface of the media and reincubatc the cultures The identi 
fioation of the culture recovered and of the antibodies in the serum is made as 
described in other sections of this report 

IDENTIFICATION OF CULTURES OF BRUCELLA ABORTUS 

If bacterial colonies appear on the poured plates or a grouth on the 
tubes fhej are picked and transferred to nutrient agar slants to which sterile 
horse serum has been added Thej are then incubated at 37 5° C under the 
atmospheric condition which grew them best After a suitable growth is ob 
tamed, the various 1 per cent carbohjdrate media are inoculated A broth 
culture IS likewise inoculated to be examined for motility Smears from colo 
ines shonid be made and gram stained, and am abortus bacilli should appear 
as short gram negative rods or coccobacilli It is to be remembered tint the 
moiphology of these two organisms is variable and that thej have a pleo 
morphio tendenoj The first few generations maj show organisms that arc 
almost spherical On the other hand we have observed cultures, smears from 
vliich showed gram negative rods that seemed too long possiblv to be Br 
mehtensts or Br abortus An antigen is prepared from the growth and an 
agglutination test is made with an antnbortus seium If the organisms are 
Br abortus or Br melitensis, it should not ferment any of the carbohydrates 
should be nonmotile and should be agglutinated bj the antiserum An ag 
glutimn absorption test is then made to determine whether the organism re 
covered is Br abortus or Br melitensis This is accomplished bj incubating 
an antiabortus and an antimelitensis serum with large numbers of the un 
known organism to absorb the antibodies in the serum specific for the organism 

THE AOULUTININ ABSORPTION TEST 

AVhen the serum from a patient agglutinates both Br abortus and Br 
melitensis it is necessary to employ the agglutinin absorption test to deter 
mine which organism is responsible for the infection The technic that we 
have used is as follows Cultures of Br abortus (80) and Br melitensis (428) 
are grown on the surface of infusion agvr in Blake bottles After forty eight 
or sev enty two hours ’ incubation at 37 5° C the growth is washed off w ith a 
small amount of a physiologic salt solution and centrifuged for one hour m 
graduated centrifuge tubes at 2000 R P M The supernatant fluid is poured 
off and about 0 4 c c of the packed down organisms are allowed to remain in 
the tubes To obtain this amount may require removal of part of the substrate 
or the addition of more organisms and a second centrifuging One c c of a 
1 5 diluted serum to he tested is placed in each of two centrifuge tubes one 
containing 0 4 c c Br abortus organisms and the other 0 4 c c Br melitensis 
organisms If the serum has a low titer, it should not be diluted Pour tcntlis 
of a c c of the organisms are a verv satisfactorj amount for a sernm with a 
titer of from 1 400 to 1 1200, a serum with a higher titer should he diluted ten 
or twenty times The sernm and organisms are thoroughij mixed, incubated 
at 37 5° C for one hour and then refrigerated overnight The next morning 
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the seiuxn and oigauisnis aie again centiifuged foi one-half houi at high 
speed The absoibed seiuin is lemoved and set np with antigens prepared 
flora the same cultuies of Bi aboitus and Bi niehtensis as iieie emploied for 
the absoiption of tlie antibodies in the unknown seiuiii Agglutination of 
the abortus antigen caused bi a seium absoibed bj Bi niehtensis indicates 
that the agglutinins are specific foi Bi aboitus llouevei, if agglutination 
of the melitensis antigen uas caused by the seium absoibed b\ Br aboitus 
the agglutinins aie specific foi Bi melitensis Biucella melitensis uill le- 
move some of the agglutinins fioni an antiaboitus seium and Br aboitus mil 
lemove some of the agglutinins from an antimelitensis seium, yhile each mil 
icmove all of the agglutinins fiom its specific antiseium The method for 
identify iiig unknown cultmes bi agglutiiiiii absoiption is the same as above, 
except that one must haie available known antiaboitus and antimelitensis 
seiums Laige amounts of the unkiiowui culture aic gioivn in Blake bottles, 
harvested and then incubated with the known antiserums 

THE BLOOD COVNT 

The blood count is of great assistance in establishing a diagnosis of un- 
dulant fever In veiy mild cases the blood pictuie is not changed, but if the 
symptoms of the disease peisist foi seveial weeks, maiked changes aie 
observed 11411011 cannot be coiisideied specific foi iindulant feier but furnish 
coiroborative infoimation that aids in making a diagnosis 

An extensive senes of blood counts on twenty patients with undulant 
fevei sliow^ed a secondaiy anemia and a leucopenia, wuth a relatne and ab- 
solute lymphocytosis as constant changes The percentage of hemoglobin 
often drops to 60 per cent and e\en to 50 pei cent, as determined by Salih’s 
method in seveie piolonged cases of the disease The red cells m one case 
dropped from normal to 2,872,000 while the aieiage low' led cell count was 
approximately 3,600,000 per c mm Tlie low est wdiite cell count W'as 2,400 
cell per cmni wdiile the aieiage was 4200 cells pei c mm The most marked 
change 111 the blood pictuie is seen in the diffeiential count The highest 
pjeicentage of lymphocytes observed wms 78 pei cent wath 22 per cent poly- 
morphonuclear neutrophiles The aveiage numbei of Ijmphocytes was ap- 
proximately 45 pel cent Some leports have stated that there is a marked 
increase in the percentage cf laige monoevtes Our data do not show such 
evidence In two cases 24 per cent and 25 pei cent large monocytes wmre 
counted lespectively One case had been diagnosed as infectious mononucleo- 
sis Of course theie is a possibility of both diseases occuiring at the same 
time in one individual In the majoiitj of cases studied the peicentage of 
large monocytes has remained practically noinial With the mciease in the 
number of lymphoc'sdes, the poljmoiplioiiiiclear neutrophiles have decreased 
piopoitionally In one instance of a fatal subacute endocaiditis due to Br 
abortus the wdiite cell count wms 11,600 with 86 pei cent neutrophiles 

DISCUSSION AND SUJIIMARY 

It IS evident that many cases of undulant fevei have been diagnosed as 
other infections in the past, but now' the tendency is to base a diagnosis of this 
disease upon too little evidence Unless the symptoms aie leiy typical of 
undulant fever, agglutination of the abortus antigen bi the patient’s serum is 
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3iot a safe cxitcnoii from ^\Iiich to draw conclusions, because of the fact that 
in inanj cases the antibodies icinam in the blood 'stream months and e\en 
;^cars after the symptoms haic subsided Hoive'ver, the fact that certain pa 
ticuts shoH no antibodies is a limitation of the agglutination test that must 
not be forgotten With our present 1 nouledge of ciiltnating Br abortus from 
liuman blood, its isolation in e\ei) case seems iinpossiblt but a positne blood 
eultuie gncs the most icliablc infoimation There is no doubt that in the 
future a gieatei percentage of positne cultures uill be isolated from speci 
mens of blood irom suspected eases of nndniant fcvei 'More laboratories are 
becoming familni nith suitable methods of gioning Br abortus and Br 
melitensis Until comparntne}} leccuth onh a feir laboratories engaged in 
the stud} of infectious aboitzon ueie familiar uith the peculiai cultural char 
acteristics of the organisms in this gioup In our senes of the first fiftj cases 
studied uc succeeded in obtaining cnltuies fiom onl> one third of the pa 
tients We are noi\ abk to grow cultmcs of Bi abortus from about 60 per 
cent of the samples submitted foi baettriologic examination ICnstensen re 
ports tint he has succeeded in ieco\cring cultures from 65 pei cent of his 
patients 

Because of the laried sj mptomatolog^ of undulant fe\ei and the limita 
tions of the agglutnntion test, and because Bi abortus is not isolated from 
cases of this disease it is impoitmt that both the bacteriologist and the 
clinician ha\e as much infoimation concerning the patient as possible before 
a diagnosis is made 

Although groat caic should be cveicised in handling cultures of Br 
abortus and Br melitensis, uc beheac that technicians and bacteriologists 
should not be undulj alarmed concerning the danger of working with these 
species The} cannot be so danoOrous to work uith as Bacillus anthracis 
Pfeifferella mallei and the \irus of rabies As e'er}one knous, unnecessar} 
fear causes more catastroplues than mtelligciit care in handling such infectious 
agents 

It appears that we ha%e onh made a beginning in the stud> of this dis 
ease Tlie bacteriologist must possess patience and perseverance, as well as a 
thorough kuo\\ ledge of the cultural chni acteristics of Br abortus and of its 
serologic peculiarities to be of \nlne to the prnctitionei in establishing a cor 
icct diagnosis of undulant feaer 

Note We arc ^c^y much indcbtea to the Metropolitan Life Insurance Company for 
their finincial support of our studios on undulant fever 
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SOME OBSERVATIONS ON THE AGGLUTINATION OF BR ABORTUS* 


By Prank B Linch, M D , and Annette LI Callan, B A , Philadelphia, Pa 


T~\URING a peiiod of eighteen months, seven agglutinations for Br meli- 
tensis, var aboitus, have been obtained in studies made in this labora- 
tory Out of 100 agglutination tests foi that organism Two were on patients 
admitted to the hospital, one a clear-cut medical case and the other admitted 
for tonsillectomy, following which, due to continued fever, this infection was 
discovered The other agglutinations were done on sera submitted to the 
laboratory 

Both cases were considered as possible typhoid infections, but after nega- 
tive findings the sera tested were agglutinated by Br abortus, the adult medi- 
cal case in a dilution of 1 1280 and the child of fifteen years m a dilution of 
1 640 

Prom this experience developed a desire to prepare a safe, fairly stable 
and leadily agglutinable antigen to be used parallel with the Dieyer method 
for typhoid agglutination Oiu first method has continued with practically 
no change, and it is possible that om experience may be piofitable to others 
Three strains of Br abortus were obtained from the Laboratoiies of the 
State Live Stock Board, and a bacterial suspension of each ivas used against 
a known positive serum The one giving the highest titer and clearest cut 
reaction was selected for stock cultme It is carried on 3 per cent glycerine, 
1 per cent glucose agar 

The organism for antigen is incubated seevnty-two hours on slants in 
large tubes (approximately 15 by 2 cm ) on 3 pei cent glycerine, 1 per cent 
glucose agar Six to 8 slants will yield about 200 c c of antigen The growth 
IS then emulsified in 0 85 per cent NaCl and killed by heating in a water-bath 
at 55° C for forty-five minutes It is then controlled foi sterility and filtered 
through steiile cotton, shaken in a vaccine bottle with beads, and diluted 
with 0 85 pel cent salt solution to an opacity equal to about 3 billion staphylo- 
cocci per c c TVe store this antigen in a refrigeiator, and have used no pre- 
servative, but 0 5 per cent phenol could piobably be added without loss of 
antigenie value 

The test is set up in tubes 75 by 14 mm in size, providing four rows of 
10 tubes each as for a Dreyer Widal, the last row being for Br abortus The 
patient’s serum is set up in all lows in dilutions of 1 10, 1 20, 1 40, etc , and 
to the first row 0 75 c c of B typhosus antigen is added, to the second, Para 
A, to the third, Para B, and to the fourth Br abortus antigen Place in a 
water-bath at between 50°-55° C (best about 52° C ) for two hours 

As a check on this test, 10 control tubes are included, using a negative 
serum plus saline, a positive serum plus saline, a positive or immune serum, 

•Bead before the Eighth Annual Convention of the American Soelety of Clinical Path- 
ologlsta Portland Oregon July 5 6 and g 1929 

From the William Pepper Laboratory of Clinical Medicine University of Pennsylvania, 
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saline and respectue antigen for cacli ron and the same nith a negatue 
serum After tu o hours reinoi e rack from the u itci bath, take prelimmarj 
leading and place in the ice box for six to eight hours, or better, overnight 
We haae found this has given clearer cut reactions oi has sometimes laised 
the titer one or even two dilutions 

The reactions are rend on the usuallv accepted basis of 4 + foi complete 
flocculation and clearing , 3 + for 75 per cent clearing 2 + for 50 per cent 
clearing, 1 + for partial clcaiiiig and 0 for no reaction 

Although our expeiience has been limited m the discover} of so few 
positive infections we have considered much of the literature on this infec 
tion and have used othei recommended methods for this agglutination Oiii 
method seems to hav e giv en reliable i esults on a minimum of added procedure 
with no special equipment, no separate test, no secmmglv difiicult standard 
ization of an antigen 

In comparison with other methods we have made the following obseiva 
tions on all sera submitted during eighteen months on which Widal and Bi 
abortus tests have been performed 

1 Antigen, prepared as indicated has given clear cut leactions at least 
two months after its preparation, and tests done on ice box stored antigen 
over five mouths old have given 90 per cent clearing on the same seia Titer 
on two months old antigen was unchanged Handled undei stcule preeaii 
tions no eoutammation has occurred 

2 In a stud} of S}Stein controls the following observations have been 
made on positive sera 

a In all t}phoid aud paiat}plioid agglutinations the reaction was defi 
nite or almost complete in the first fifteen minutes of incubation 

b In Br abortus stiaiii, agglutination did not begin earliei than one 
hour after incubation had begun, and continued slowl} dm nig the next hour 
It was complete in two hours 

3 Relative character of agglutination 

a In all t} phoid strains the bacterial agglutination w as light feather} , 
and on agitation returned to almost complete bacterial suspension 

b With Br abortus the bacterial agglutination was coarsel} granular, 
and on agitation did not return to suspension It settled again almost imme 
diatel} We think this an important and useful observation 

4 Time of meubation It is believed that this period is snfBcient for 
agglutinations w ithm the range of an} dilution accepted as of elinical signifi 
cance We have nev ei obtained an agglutination m a dilution of less than 
1 20 We have repoited none on a dilution less than 1 50 and then with 
rcserv ation 

5 Inactivated sera We have not inactivated our sera on routine tests 
Studies were made on 25 sera, both inactivated and uuinaetivated, and this 
method has shown no difference m i esults All were negative down to 1 20 
dilution 

Reference to the literature shows a variation in the recorded thermal 
death point of Br abortus from fifteen minutes at 60° C to two hours at 



446 


THE JOURNAL OU LABORATORY AND CLINICAL MEDICINE 


faO° C Tlies>e lesults in uianj cases lefei to suspensions in milk We haYe 
found tliat our keaY'j suspensions in salt solution liaYe imanably been killed 
by beating for fortj-fi\e minutes at 55° C, and feel there is probably less 
alteration of the bacteiial stiucture at that point than at higher temperatures 
The mcidence of human infection nith Bi abortus is variously indicated 
in diffeient leports This is probablj' not due entirely to local imriations in 
the preialence of the disease, but paitlj to the laiious groups fiom ivhieli the 
material is diawn 

McAlpine and Wedemaii^ lepoit a 0 6 per cent incidence of human infec- 
tion ivith Bi aboitus in a state m nhicli 90 per cent of the cattle nere found 
to be infected and onlv 60 pei cent of the milk pasteurized This figure rep- 
resents the positives obtained in a studi of ovei 10,000 human sera submitted 
for Wasseimann test 

Our senes, on the othei hand, repiesents about 7 per cent positne agglu- 
tinations for Br aboitus, m a series of 100 cases, most of whom had febrile 
symptoms, and many of whom neie at first thought to be typhoid fever It 
IS obvious that the incidence v ould be higher in such a group 

In the inactivation of sera, Negie and Rainaud- cite instances of false 
positnes on unheated sera, which are avoided if seia be heated to 56° C 
Eians^ reports in her study that inactnation did not i educe peicentage of 
positnes and Hardi recommends inactivation at 56° C for thirty minutes, 
if a 37° C water-bath be used foi the test 

We might remaik here that although we have not inactivated oui sera, 
n e feel that 50 to 55° C foi tv o hours has inactivated our sera within the 
fust tventi minutes If bacteriohsis occur dming this time it is probably 
slight 

We haie used in oui positiie contiol studi an immune seium now a year 
old This serum ceitamlj contains no complement 

Rapid macroscopic agglutination The method of Huddleson* has been 
studied on a limited number of cases It has not discovered any positnes 
other than those we found bv oui method, which m addition gn es a titer on 
the case This method is doubtless useful ivhere mam sera are to be exam- 
ined The higher percentage salt solution (12 per cent) renders the antigen 
likely to cijstaUization, a disadiantage wheie occasional tests are made We 
did not get clear-cut reactions except in cases of positives of high value 
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NOTES ON THE BACTERIOLOGY OP THE BRUCELLA GROUP^ 


K P YIe\er and B Eddie San Francisco Calif 


TN THE btudj of mfettious diseasob it is tlie mu of the pathologist to 
* recognize the significance of finei diatiuctiou betireen strains of pathogenic 
organisms, the purpose and the limitations of the response to infection b\ the 
host, and the process of stimulation and adjustment of immunitj reaction to 
meet the peculiar conditions of tiu case These fundamental preieqmsites 
must be applied to the studj of the pioblom of undulant fesei and the 
organisms nhicli cause this disease Onij too fiequenth the eailj inquiries 
are inspired bj the needs of diagnosis and the uish to pie^cnt oi to cine, and 
relatnelj httlc is done in the anahsis and the inteipietation of the process 
and progress of the infection When tin authois resumed, a few jeais ago 
the stud} of undulant feier, it was realized that much could be gained if the 
inquiries would be clismtercsted and would pninanh deal with an imestiga 
tion of the toleiauce and antagonism that the specific organism meets in am 
inals which it infects Although piimanlv inteiested in this phase it became 
uecessar} to corapaie the cultines which were used in the stud\ Since 
previous papers from the Hoopei Foundation had shown that the main lepie 
sentatnes of the Brucella group, Bi abortus and Bi melitensis cannot be 
distinguished bj moiphologic or biochemical cnteiia, the agglutinin absorp 
tion test was chosen as the method of differentiation First emplo^ed b^ 
Feusier and Mejer' and then de\ eloped b} A E^nns on a broad basis this 
proceduie led to the recognition of at least eight serologic gioups E%er} 
strain used m the expeiimcnts on animals bas been compared with at least 
two authentic strains lepiesentmg the mam ^alletles obsened in the United 
States Contrar'v to previous experiences the final identification was %ery 
difficult since a number of new sciologic nuances and laueties could not be 
correlated with the standard tv pcs Paiticuhrh the strains from European 
countries have shown manv inteinudiate tvpes which still await final seio 
logic identification Some aie new melitensis f}pes othci's are probabh sub 
varieties of the para abortus group Until the time consuming studies have 
been completed, it is impossible to decide the pertinent question Is the sero 
logic classification a superficial and peihaps a valueless complic'ition which 
does not coincide with the invasive power and the pathogenic behavior? The 
author is prepared to admit that he has ovei estimated the significance of the 
agglutinin absorption test It is not nnUkelj that the Brucella group of 
organisms is derived fioni a common stock which has differentiated and is 
still differentiating in their relationship to m*in and animals In the environ 
ment in which the author has made most of his inv estigatiou the abortus 

From the Georae WUlIlams Hooper Foundation for Medical Research Unheraltj of 
Callfomla 
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laiietj' IS lesponsible for the placental disease of cattle, but Evans,® Huddle- 
son,^ and otlieis have pioved directly or indirectly the occurience of true 
melitensis A'aneties in bovmes Theiefore, the general assumption that the 
tiue melitensis is piimaiily a paiasite of the goat and the patients uith 
melitensis septicemias have been infected thiough caprine sources may need 
levision Thus it must fuithei be concluded that the serologic identification, 
if successful ivith the authentic stiains at hand, does not in all piobabilitj' 
deteiniine the souice of the lariety In other words, the isolation of a 
melitensis from the blood of a patient is no pi oof that he or she contracted 
the disease thiough goat’s milk oi goat’s milk products Purtheimore, the 
demonstiation of a melitensis vaiiety in cow’s milk does not establish the goat 
as the source of the bovine infection In fact, it is as yet unknown where and 
how these boiine-mehtensis stiains first oiiginated It nould be inteiesting 
to study the serologic behavior of a Bi melitensis aftei piolonged sojourn 
in an aberrant host like the eon Buinek has investigated the effect of the 
aboitus on goats, and although he found the organism to be less adapted to 
this luminant, he has not consideied the possibility of an adaptation through 
passage 

The aboitus laiieties have lemained cosmopolitan in their activities, thej 
infest aside from cattle, hogs, sheep, and hoises, and in place of acquiring a 
moie specific viiulence, thei have widened the lange of their less specialized 
attack, and developed a more potent toxm Tins is indicated by the patho- 
genic behavior of the aboitus stiains of poicine origin which has been caie- 
fullj' studied by Th Smith'' aud amply confirmed by other workers The 
selection of the guinea pig to differentiate the poiciiie from the bovine strains 
has added a new method to the pioceduies which may be used m the classifi- 
cation ot the Biiicella organism of human oiigin These pathogenicity tests 
established Bi aboitus of poicine oiigiii as the caiisatiie organism of human 
undulaut f e\ ei But since a iiumbei of n orkei s have found tins variety which 
cannot be separated fiom the tiue boMiie abortus by agglutinin absoiption 
tests m cow’s niiik, the old question, “wheie did the human patient contract 
his infection?” lemams undecided Purtheimoie, the pathogenicity of the 
aboitus stiains of poicine ongin inaj be low and resemble that of the bovine 
laiieties (Smith' ) Undei these cncumstances, diffeientiation by animal 
tests inai be difficult In this connection, it is i ecalled that the pathogenicity 
of a human Biucella oigaiiism recentk isolated from a case of undulant fever 
in the southwest ei 11 pait of the United States may be feeble oi ml foi guinea 
pigs 01 a strain, serologicallj a true melitensis, may a few days after its iso- 
lation produce typical bonne lesions These observations, kindly confirmed 
bv Di Th Smith impose ceitain limitations on the pathogenicity tests for 
diffeiential purposes Equalli unsatisfactoi v have been the thermoagglutina- 
t'on tests as adiocated by Picai and Alessaiidnni,® the diffeiential allergic 
reactions (Pleischnei aud aieyei,® Polettini,®'*), the cioss immunization experi- 
ments of Ziboidi,” the nonspecific acid agglutination test nith different H-ion 
concentrations of lactic acid accoiding to Veicellana and ZanzuccliB^ (see 
also Begiiet,” La Eosa,®^ Ceiruti,*® PaviIlB" and AndreBU, and the thermo- 
kpoidal precipitation reaction of Valenti’® Personal expeiiences with the 
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thermoagglutination and the Valenti test justify the conclusion that thej are 
both valueless 

At this stage of the in-vcstigations, studies on the nutritive substances, 
growth accessorj factors required bj the Brucella organisms, the effect of 
silts, the nature of the enzymes, etc , have been undertaken The work will 
be reported vhen completed To date it has not furnished any definite proof 
that biologic means maj be found which ma> readilj distinguish the vane 
ties of the Brucella genus The experiments supply, howeier, important 
information regarding the virulence and toxin production in relation to the 
culture medium While irorking on these phases of the problem two new 
methods ha-ve been proposed for the differentiation of the varieties of the 
genus Brucella One developed bj McAlpme and Slanetz’® makes use of the 
differences in the glucose and nitrogen metabolism which can be tested in 
broth cultures of the Brucella organism and the other, recommended by 
Huddlcson, ° determines tlie growth differences of the species bj use of dje 
media According to the first named Avorkers, certain striking differences in 
the utilization of glucose bj the Aaneties of the Brucella group show that the 
abortus mehtcnsis group maj bo subdnided into two mam divisions The 
first, knoAvn as the abortus group comprises strains which are unable to uti 
lize more than 2 per cent glucose m the presence of Fairchild's peptone and 
consequenth deinize the amino acids and render the medium increasingh 
alkaline The second group includes the porcine and melitensis strains which 
hjdrolyze from 5 to 20 per cent of the carboh\drate and during the first six 
dRAS of groAvtU increasing acid values o\er the control figures may be recorded 

Later, SIcAlpme and Slanetz** found that these differences m the metabo 
lism are closely paralleled by the behavior of the strains toward carbon diox 
ide Thus the growth of the abortus cultures is accelerated bj the cultnation 
in an enAironment containing 5 to 10 per cent CO Avhile the porcine and 
melitensis cultures are more or less inhibited Avheii incubated under the 
same conditions In brief, distinct metabolic differences exist betAveen the 
porcine and hOAune varieties HoAveAer these procedures fail to differentiate 
betAveen the porcine and melitensis Aarieties Huddlson^ has supplemented 
these shortcomings first bj a stud\ of the rate of H S production and then bA 
a comparison of the genesistatie properties of certain djes to interfere with 
the reproductive mechanism of the representatives of the genus Brucella 
According to the time and rate of H S production genesistasis toAvard thionm 
methyl violet and basic fuchsin he subdiAudes the Brucella into three species 
Br abortus, Br suis, and Br melitensis Whether or not this classification is 
justified remains to be determined The designation, Br sins is probablv 
premature smee recent observations indicate that swnne mav become infected 
Anth the true abortus indistinguishable from the boAune vanetA Tentatively 
the author has adopted the terminology of Huddleson to record concisely the 
‘selectiA e genesistatie potencA of certain dyes on the representatives of the 
Brucella group Bovis thionin genesistatie fuchsm and methjl violet fast 
Sins, thionm fast but fuchsin and methAl violet genesistatie Melitensis thio 
nin, fnchsin and as a rule, methyl violet fast But since the mechanism of the 
selective bacteriostasis is unknown, it is believed that this interesting method 
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should not be used mdiserinunately in the deteimination of the possible source 
of undulant fever in man 

During the past year the proceduies of hIcAlpme and Slanetz and those 
of Huddleson and his associates liaA'e been used in the Hoopei Laboratories 
and are the subject of biochemical analysis The glucose utilization tests have 
been supplemented by a deteimination of the natuie of the fixed and volatile 
acids which are formed by the various Brucellas The data have been col- 
lected by a workei vho vas not acquainted with the histones or origin of the 
cultures Recently some of his findings have been correlated with the sero- 
logic data and the results on the djm plates The duplication of the differen- 
tial test de\ised by Huddleson at fiist offered considerable difficulties since 
Giubler pre-war and Coleman and Bell dyes vere used Aftei being advised 
by Di IF Huddleson that he ivoiks entiielv with Certified National aniline 
dyes, the behavior of certain authentic stiaiiis was found to coriespond more 
closely to those published by him Since the obseri ations with diffeient dyes 
mil be the subject of a separate publication iiom this laboratory, it is unnec- 
essary to entei into a discussion of the disciepancies Suffice it to indicate 
that foi example the Giublei thioiiin iias raielv inhibitive for the “abortus” 
while the Coleman and Bell dye even exerted a bacteriostatic effect on the 
“suis” strains In all probability the presence oi absence of impurities may 
control the selective genesistatic effect of certain dyes It is the purpose of 
the biochemical studies which are now in progress to determine the nature of 
these substances Until the value of this cliff eiential method foi the Brucella 
gioup has been determined bj workers tliiougliout the world, it is important 
to specify the use of National aniline and not merely certified dyes If this 
pieiequisite is not considered results as those recently published by Saitta^* 
from the laboratory of Piofessoi Polettim in Cagliaii in Italy will rapidly 
discredit a test which deseives fuithei study 

Ovei 130 cultures of Biucella have been tested at least thiee and some 
SIX times on media containing diffeient dilutions of the dyes Ceitain strains 
have shown vaiiable sensitiveness ton aid thionin Recently isolated organ- 
isms classified serologically as melitensis may be inhibited by gentian-violet 
in a dilution of 1 50,000 and 1 100,000 and give faint growth in 1 250,000 
As a rule, the behavior toward basic fuchsin has been lather constant The 
stiains either grow in eveiy test oi they aie legulaily inhibited However, 
reduction of the dye may accompany the giowth of ceitaiii abortus and few 
melitensis strains The significance of this phenomenon is unknown 

Some of the obseiyations worthy of note aie briefly as follows Twenty 
cultures from bovine and one from poicine sources in Switzerland may be 
classed as “bovis ” Of eight cultuies obtained from Germany as true “abor- 
tus” strains, three behave like “melitensis” and five like bovis types, of four 
Hungarian cultuies, one behaves like a melitensis while thiee Italian cultures 
are identified as “bovis” varieties Equally inteiesting aie the findings on 
the human cultures In general, the strains classified sei ologically as “meli- 
tensis” reacted as such on the dye media, those identified by agglutinin 
absorption tests as abortus were either linked with the “suis” or the “bovis” 
types 'With one exception, twenty cultures sent by Dr A V Haidy from 
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Iowa are “suis" \arieties, some of the New loik strains fall into the same 
troup ^\hlle the Michigan cultures are mostlj “bovis” tjpes Twelve strains 
isolated bj Dr Hi! Kristenscn in Denmark and one human strain obtained 
from Dr H Habs and isolated at Kiel, Germanj, react like “boMs” and four 
recent cultures from Tunis like “nielitcnsis” tjpes Houever, one lecentlj 
isolated California strain and an old Hboratorj culture (42b, oui No 20 Aus 
tria) serologicallj abortus ^'llletles, leaeted like ‘ melitensis ” According to 
Iluddlesou, an equine strain studied bj A E^ans as a melitensis possesses also 
a d>e sensitueness like a “bovis** tjpe Through the courtesj of Dr Hud 
dleson, the behavior of the irregular Qeimau, Hungarian Austrian, and Cali 
fornian strains touard d\es has been confirmed Stiain 6454 from a bovine 
placenta utilized 3 to 5 4 per cent glucose in se\en dajs, is inhibited bv 20 per 
cent CO and is serologically an abortus The tuo other German and one 
Hungarian abortus obtaiued from fetuses ga\e repeatedly lou glucose utih 
nation figures and greu uell at 20 pei cent CO The California stiain (Love) 
hydrolyzes 4 2 per cent glucose, grows ficely in CO and produces a progres 
sive amount of H S in Iner and in cystm \cal infusion agar It produces 
“bovine” lesions in guinea pigs but infects monl eys hi e a “melitensis ” 

As a whole, the stud% of the glucose metabolism has not furnished the 
differences one would expect from the publications of McAlpme and Slanetz 
Quite a number of abortus cultures utilize more than 2 per cent while several 
“melitensis” strains split the carbohydrate m amounts below 6 per cent On 
the other hand it is eMdent that the feeble biochemical activity of the ma 
jority of the abortus stiaius may be contrasted by the -vigorous carbohydrate 
utilization of certain poicuic and the Tunisian melitensis cultures The two 
mam groups are, however, joined bv strains which fiom a differential diag 
iiostic standpoint cousume an indecisive amount of glucose It may be mere 
coincidence but the biochemically aberrant strains reveal also a sensitiveness 
to dyes which cannot be coneHted with the seiologic lenctions What is the 
meaning of these biologic nuances? Are they new species in the course of 
formation or are they new host adaptations? The limited data hardly justify 
conclusions However it is evident that the previously expressed view con 
cerning the plasticitv and variabilitv within the Biiicella group is again 
expressed in the biochemical and dve sensitiveness tests Until their origin is 
known, their impoitance in the epidemiology of undulant fever belongs to 
the realm of speculation Even if it is assumed that Brucella organisms which 
according to the differential tests belong in the melitensis ’ group may 
infect cattle and consequeiitlv man it still remains to be determined why for 
example in the observation of Carpentei and King” onlv 6 of 150 or more 
persons who partook of the mill became infected or why in the case of Frei*^ 
the milk of an abortus infected goat was ingested with impunity by a volun 
teer In all probability the problem is not so much the discovery and classi 
fication of the varieties but the recognition of the tolerance and antagonism 
that the Brucella meets in the animals oi human beings it infects The low 
human population susceptibility which according to Orr and Huddleson ® is 
only 14 per cent, when exposed constantly to the abortus organisms has, as 
far as is known, not received further in-vestigation If only those individuals 
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who develop agglutinins or clinical manifestations of the disease are to be 
considered infected, then it must be held that the vast majority of persons 
in northern countries in which the placental disease of cattle is common, pos- 
sess a tremendous natural immunity against the Bi abortus and its varieties 
Prom a clinical standpoint, this view mav appeal justifiable but baeteriologi- 
callv other possibilities exist Either the constant ingestion of a small num- 
ber of Bnicella organisms in cow’s milk during infancy may lead to an ac- 
quired immunity or a earner state In this connection the discovery of the 
abortus bacillus in the tonsils of children by ilohler and Traum"® in 1911 
deseives furthei investigation Prom tins pomt of view probably few people 
exhibit any natural immunity and whether they deyelop signs and sv mptoms 
of the disease depends upon the intensitv of their exposure to the infection 
and the reaction of the host The nature of the mam defense and the mech- 
amsm leading to the immunity are not known, although Ninni^' in Rome has 
recently demonstrated a strong baeteiicidal action of normal human sera on 
the Bang’s but not on the majoiity of the Bruee melitensis bacteria It is 
these phases of the undulant feyer problem which hav'e interested the work- 
ers in the Hooper Poundation Prehmmary to the studies on man the sus- 
ceptibility of monkeys to the representatives of the Brucella group has been 
mvestigated on 88 monkeys The following observations have been made 
A single oral administration of 21 different Br abortus stiains produced 
in 24 Macacus rhesus and 1 51 cynomolgus monkej nonfebrile infections, 
followed by the formation of specific agglutinins of moderately high value 
The dosage varied from 7 to 400 millions and in some experiments it consisted 
of many bdlions The course of the clinical disease is not markedly influ- 
enced by the number of bacteria which are fed Two cynomolgus and one 
rhesus monkeys were refractoiy The strains identified serologically as abor- 
tus or para-abortus varieties and in the dje test as “bovis” or “mehtensis” 
tvpes had been isolated from bovine pathologic specimens in the United States, 
Germany, Hungaiy, Italy, and Switzerland Blood cultures have not been 
successful The value of the serum agglutinins and their persistence depends 
on the feedmg dose Rapid disappearance of the agglutinative power to a 
low titer or to the zero point is worthy of note A cutaneous application of 
approximately 20,000 bacteiia has induced an infection The incubation pe- 
iiod as indicated by the appearance of the seium reaction varied from nine 
to thirty davs and is influenced by the infective dose In general, the smaller 
the dose the longer the incubation time The absolute evidence of infection 
has been secured through the recovery of the organisms from the tissues of 
four monkeys which have been sacrificed on the thirty-fourth to fifty-second 
day Thiee animals killed on the forty-third, fifty-sixth and one hundred 
ninety-ninth day furnished sterile cidtures Probably eyery Br abortus strain 
when fed m sufficiently large dosage is pathogemc provided susceptible mon- 
keys are used It is conclusiyely proved that even old laboratory strains may 
penetrate the intestinal mucosa and stimulate the production of antibodies 
In ■o'eneral, the vabdity of previous conclusions that the Br abortus is less 
pathogenic than Br melitensis is confirmed, but the differences are less marked 
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probably on account of the greater \ariety of cultures, and the larger series 
of ammals ■\\bicb has been studied 

Bj feeding 100 million Br abortus tjpe “suis” of bovme but in all prob 
ability of porcine origin uhich has retained its characteristics through the 
passage, a febrile disease ^vith anatomic lesions indistinguishable from those 
of a Br melitensis infection of the monkey has been produced Kepeated 
feedings of 35,000 bacteria, cutaneous application to the shaved skin and 
intravenous injection of the organism has gnen the same result Although 
the blood stream sterilized itself rapidly, the causatne Brucella organism is 
readilj isolated in enormous numbers from the hemopoietic organs and lymph 
nodes provided the monkeys are sacrificed within thirtj to fifty days after 
the administration of the infective material The incubation time dependent 
on the dose varied from six to twenty one days The maximum \alue of the 
agglutinative power of the serum m part controlled bj the feeding dose per 
sists for se-veral weeks, and a somewhat lower titer for manj months How 
e\er, the persistence is not anj longer than that observed in monkejs infected 
with Br abortus or Br melitensis During artificial cultivation the febrigenic 
properties on feeding have been lost but they have been retained bj one strain 
when the organisms are applied cutaneously The milk of the cow which 
furnished one of the pathogenic suis strains has been coDsumed by a group of 
people without any had effects 

An old laboratory culture of a Br abortus type “sms of porcine origin 
infected via the alimentary tract when fed in large doses The infection ran 
an afebrile course, stimulated after an incubation time of from nine to ten 
days, a powerful agglutinatne value of the scrum with an abundance of spe 
cific orgamsms in the tissues 

A Br abortus tjpe “bons” isolated from a swine fetus infected and 
immunized a monkey in a manner similar to that of the ‘ boMS ’ tjpes of 
bovine origin 

Melitensis strains of American origin possess a low virulence for mon 
keys, they may act like “hovis“ cultures, and they may lose their patho 
genicity entirely within six months of artificial cultivation Test tube strains 
several years old are nonpathogemc and when administered by mouth they 
lack immunizing properties One culture which produced no lesions in guinea 
pigs by injection, infected a rhesus by mouth 

Tunisian strains of Br melitensis fed or inoculated in doses of 100 million 
bacteria gi\e rise to a febrile disease which is generally considered charac 
teristic for this group of organisms Even recently isolated strains may induce 
merely serologic hut no febrile reactions 

A Brucella organism serologically and biochemically an abortus and in 
its heha^no^ toward dyes a melitensis tjpp acted like a typical melitensis by 
feeding and inoculation one month after isolation from a California patient 
with undulant fever In contrast, nine other strains kept under artificial 
cultivation for from one to twentj four months and isolated from human 
abortus fever cases in Dilichigan Iowa, Northern Germanv and Denmark in 
feet monkeys when fed in a manner characteristic for the Br abortus “bovis” 
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type Febiile reactions may be leeorded on intiavenous inoculation of laige 
doses (one rhesus) No specific theimic lesponse has been noted following 
the separate subcutaneous injection of tno Danish human aboitus strains 

The agglutinative powei of the seium with few exceptions remains lov 
and IS frequently of shoit duiation even following the administi ation of 
massive doses via the alimentary tiact 

An old type enltuie No 20 (426, A Evans) oiiginally fiom Austiia, iso- 
lated piioi to 1915, serologically^ an abortus and on dy e media a melitensis 
type, leadih penetiated the intestinal mucosa and immunized against a viru- 
lent infection with a “suis” type Thiee Br abortus type suis stiains of 
human origin have not exhibited any' sinking pathogenicity^ or maiked febn- 
genic piopeities, iieithei by feeding noi by cutaneous oi intiavenous injection 
They behave like test tube stiains of the melitensis vaiiety and show evidence 
of rapid detenoiation under aitificial cultivation A fouith cultuie with a 
history which suggests a laboratoiy infection with v'lrulent Brucella oigan- 
isms of porcine oiigin pioduced a typical Biucella septicemia wuth a maiked 
pyrexia and a lapid serologic leaetion following the oial introduction of 
182 million bacteiia 

Seium agglutinins specific foi the Biucella gioup aie foimed only in the 
piesence of a definite infection The ingestion of heat-killed aboitus bacilli 
with or without bile is autigenieallv meffeetive in monkeys and labbits 

Ovei 10 per cent of the ihesus and cynomolgus monkeys possess a natural 
immunity against Brucella infections via the alimentary tract Animals which 
leact to the oral administration of virulent aboitus oiganisms with moderate 
and in general tiansitoiy seium leactions lesist subsequent feeding infections 
with Bi aboitus “bovis” and “suis” but not with a Tunisian Br melitensis 
The inherent and the acquiied local intestinal inimunitv may be bioken by' 
an mtiavmnous oi subcutaneous injection of a viiulent type “suis” or “meli- 
tensis” strain An alimentary intioduction of living and model ately viiulent 
Brucella oiganisms and then vaiieties mav' readily vaccinate rhesus and 
cv’nomolgus monkeys The protection thus afforded is lelative and its mech- 
anism deseives fuithei investigation since it niay^ explain certain puzzling 
features of the epidemiology of abortus undulant fevei in the countiies in 
which aboition disease in cattle is prevalent There are indications that pre- 
vious contact with nomnfective doses of Biucella oiganisms mav'^ lender the 
ammal hy'pergic to massive paienteial infections Continuous ingestion of 
small numbers of aboitus luav lead to mild, uniecogmzed or “silent” yet 
immunizing infections At least in one obseiv ation, the local and geiieial im- 
munity thus induced has been definite 

Pinal conclusions conceining the lelationship of the different Biucella 
varieties to human undulant fevei in this countiy cannot now be diawn The 
evidence mciimmates Bi melitensis vai abortus of bovine origin as the causa- 
tive factor in a fairly large percentage of carefully studied cases But why 
and how these cases occui leinams to be detei mined The bacteriologist who 
must assist the epidemiologist should appreciate that the cultuies should be 
tested by the differential methods as soon as possible aftei their isolation In 
particular pathogenicity tests on monkey's and guinea pigs should not be 
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dela\cd The beha-\ioi of these stiains follo^Mng: boMne caprine and poicine 
passn^e should be scrutinized and the piocess of stimulation and adjustment 
of the lmmu^lt^ reactions uhich the animal bod\ nla^ mobilize in order to 
uaid off Brucella infection (lesei\es detailed consideration The patholo 
gist's contiibiition to tlie problem of uiidulant fe^er lies in the careful anahsis 
and interpretation of the process and progress of the infettion in combination 
uith the biologic anahsis of the causatne organism 
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DISCUSSION OF PAPERS BY GIORDANO AND SENSENICH, CARPENTER AND 
BOAK, LYNCH AND CALLAN, AND MEIER AND EDDIE 

Dr Trailer 3f Simpson — I was surpnsed to find mj name on the program because 
I have no formal paper to present I have prepared a paper on undulant fever for the 
Section on Pathology and Pliysiologv of the Amcnenn Medical Association, to be read 
nevt neek However, to open the discussion I will tell jou some of our expencnccs with 
undulant fe^cr Dunng the past jear we hn\e carried out a clinical and pathologic in 
vestigation of sixty three cases of undulant fever in Davton The cxpcnencc of Eian', 
Carpenter, Huddleson, Hardy and ourselves would indicate that if an indiiidual undertakes 
a survey of undulant fc\or in any given place, he will bo surprised at the large number of 
cases which will be discovered It is gonerallj known that infectious abortion of cattle 
and domestic animals is widely preialent Our own experience would indicate that the dis 
ease is verj common in southern Ohio Of sixty three cows in four herds timt supplied milk 
to ten of the Dajton patients, all but four calves gave serologic CMdcncc of Brucella abortus 
infection Five of these cows wore eliminating the organisms in their milk in largo num 
hers Cultures donved from the blood of one human case and from the milk of three of 
the cows were submitted to Huddleson, who found that the\ were all of the bo\inc type 

As to the clinical manifestations of the disease thoj have been complotel} described 
bi Dr Giordano It has been repeatedh stated that there is no well defined clinical pic 
ture of this disease Evans has stated that there is no other disease in which the clinician 
is so dependent on the laboratonan Our cxpcnencc has not been in accord with this 
widelj accepted belief An initial clinical diagnosis of undulant fever has been made bi 
several Dayton physicians and they have asked ns onl> to confirm their clinical diagnoses 
As regards the sexual incidence, wc found both sexes to be about cquallj aftcctcd In six 
instances the disease occurred during the first decade of life, the joungest was a child of 
SIX The greatest incidence occurs between 20 and 40 Twenty two of our patients were 
housewives, only 9 were farmers or dairymen, seven were universitj students, and the 
remainder were engaged in nonagricultuml pursuits More than one member of six fani 
ilies was affected Seven of the patients had been admitted to the hospital with a diag 
nosis of acute rheumatic fever, all showed acute joint manifestations Abdominal pain 
was a prominent feature of the disease in eleven patients, in five of these there was lower 
right quadrant pam with fever, appendectomy was performed in three cases In one of 
these an acute gangrenous appendix was found The other two appendices were entirely 
normal and cultures were negative In one case of upper right quadrant pain, accom 
panied by chills, fever and sweats, cholecystectomy was contemplated 

In view of the fact that Brucella abortus derives its name from its known tendency 
to cause abortion in animals, we wondered whether or not it might be a factor in certain 
cases of human abortion "We found five women who had repeatedly aborted, whose serum 
agglutinated Brucella abortus in titers from 1 80 to 1 320, four of the five gave a liistorv 
of a previous febnle illness, the exact nature of which was not established at the time 
All were raw milk consumers 

It is believed by many that the disease niaj be transmitted to cows by the bull 
through tlie seminal route Three of our male patients went first to genitounnnry ^surgeons 
because of orchitis, epididymitis and prostatitis There was no history of gonococcal infec 
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ion and repeated examinations failed to reveal anj gram negative diplococci The sera 
of these men agglutinated Brucella abortus in titers of 1 160 to 1 640 In one of the 
cases vre recovered Brucella abortus from a sinus tract extending through the scrotal Tvall 

In three of our patients there was an enlarged spleen and an eruption simulating 
the roseola of ^hoid fever Six of our patients were confined in a local tuberculosis 
sanatorium, all had been admitted with a diagnosis of tuberculosis 

There are a few cases m which antiabortug agglutinins do not develop There appears 
to bo need of a more delicate test to supplement the agglutination reaction The intra 
dermal test seems to hold considenble promise In ten cases, with positive agglatination 
in titers from 1 ICO to 1 1280 we carried out skin tests using 0 1 c c of a suspension of 
heat killed organisms adjusted to the turbidity standard u«ed m the preparation of antigen 
for the agglutination test In each instance a stronglj positive local reaction occurred 
On the same patients, we later earned out a skin test inth antigen sent to as by Giordano 
uilh similar results 

For practical purposes wc adopted the standard of regarding all cases in which 
agglutinations occurred in titers of 1 80 or above, or m which we recovered the organism, 
as evidence of past or present infection with Brucella abortus If an individual is sick 
and his semm agglutinates Brucella abortus it does not necessarily mean that that indi 
ndual IS suffenng from imdulant fever at the time of the test the agglutination may be 
the result of a previous experience with undulant fever, months or years previously In 
those cases in which the agglutination titer is 1 30, 3 20 or 3 40 further bacteriological 
and serological studies should be carried out. 

As to the treatment, we have used in 29 cases a vaccine which was prepared from 
killed abortus organisms, standardized to 2 billion per cc Graduated doses were given 
beginning with one fourth c c. at two or three day intervals FoUowing the first injec 
tions there was usually a transient nse in temperature With three exceptions the fever 
rapidly returned to the normal level after two to six injections Injections of milk or 
typhoid vaccine did not give equally good results I am no vaccine enthusiast but I do 
bebeve that this matter is worthy of further study by other workers It is a very difBcnlt 
thing to estimate the value of any vaccine therapy in a disease which is characterized by 
spontaneous remissions 

Dr Franl TT Hartman — I would like to ask if any of the essayists have seen this 
in children We had a case in Detroit a year ago in a child eight years old The parents 
insisted it had never had anything but certified milk They made things very unpleasant for 
the dairies in the city of Detroit That child responded to multiple transfusions 

Dr C JV Maynard — I simply want to a^^k a question and hope to be answered from 
the atandpomt of the public health laboratory Wc have about half of our milk supply 
pasteurized and the other half from raw milk dames For two jears we have looked for 
undulant fever, not in as concentrated a way as some of the men have been doing, but we 
have been looking for it and have been using antigen from the hygienic laboratory We 
had one case that has been proved Should we public health oflScers insist upon the other 
half of our milk being pasteurized? Many prefer raw milk. When we have these cases 
how long shoold we keep them under pubbe health supervision? Should we be lenient with 
them or keep them under supervision as long as we can isolate the orgamsm from the unne? 

Dr Jt L Sensenich — ^It has been well pointed out m this symposium that the climcal 
course of the disease may make the diagnosis possible or the absence of characteristic evi 
dence may throw the diagnosis into the realm of the clinical pathologist It is our expen 
ence as Dr Simpson has reported in his senes of cases that the diagnosis in a great many 
instances may be made cbmcally provided an educational campaign is earned on among 
the physicians of the community ns I understand Dr Simpson has done The illness may 
be very short and the character of the infection unsuspected Dr Lynch'd presentation 
18 interesting as I believe that some of these cases of short clinical course ultimately ap 
pear among those in whom the blood findings may be positive and yet there may be no 
other evidence of undulant fever The cases of more protracted illness usually display 
cbnical phenomena which are sufficiently characteristic to make the diagnosis comparable to 
that of typhoid fever in which cbnical condusions are confirmed by laboratory tests In 
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the acute cases the situation is different Howc%or, ant acute septic tjpc of illness nitli 
chills and feter, without rcadilj demonstrable infection, should suggest undulant fetcr and 
indicate the advisabilitj of blood studies The presentation of the paper of Dr Giordano’s 
and mine t\as an effort to further describe and classift the clinical ttpcs of the disease 
encountered ind point out the frequenct of a relatuclt short, acute course in the belief 
that the diagnosis uall be more often made if phtsiciaiis hate the possibilitt of undulant 
fei cr in mind Specific tieatment has been iiiisatisfntton Xotliing has taken the place 
of bod rest Fortunateh, a surprismgh large number of cases nut a ten limited course 
and make a complete recotcit 

Dr A V Dardy — ^In oiii studj of undulant fetor in Iowa t\o hate been impressed 
ttith the fact that time after time ttc ttould come to farms and find the man infected and 
the tvoman not involved The proportion of infected men to ivonien hting on farms is 0 
to 1 Other investigators in the United States hate had similar findings This obscnation 
led us to believe that the skin might be the portal of entn Me undertook an experimental 
investigation of this point We used guinea pigs and tve selected two organisms, one a 
porcine strain which gate terj marked pathologic lesions, and th( other the bovine tvpc 
AVe prepared the organisms by growing on agar for fortv eight hours We washed these 
ofif and diluted to compare with the 500 ppm opaeitv standard We used four different 
methods of exposure First, shaving the skin and abrading Second, carefullj shaving the 
skin, no apparent abrasion Third, clipping the hair Organisms (0 2 c c ) were applied 
and spread over the prepared area with a glass rod The fourth group wo fed the same 
amount bt mouth We were quite surprised with the results Of the pigs in which the 
skin was shaved and abrased, 100 per cent of the pigs were infected, those shaved with 
no abrasion, 00 per cent were infected, those with the hair clipped, 7S per cent, but in 
those fed bv mouth onlj 22 per cent Four times the number were infected bj contact 
with the skin than with feeding Do'agc has a great deal to do in determining whether 
infection will be acquired and further experiments confirmed tins belief 

We wore particularlv fortunate also in being allowed to studv a group of packing 
house cniplovees V>c had diagnosed seven cases in that packing house and the men m 
charge agreed to ask the men to report for blood examinations We found of the 217 
bloods obtained, 20 or 14 per cent reacted in the titer of 1 80 or higher The proportion 
infected varied depending on the intimact of contact with fresh tissues Less than half 
of those giving laboratorv evidence of iiifcctioii gate niiv histoia of undulant fever and 
onlj three had had clinical di ignoses 

I feel that the portal of cntiv must not be considered a closed question It seems 
clear that there is more than one portal of ciitiv, and vve should studv to determine the 
relative importance of the different sites of entrance of infecting organisms The skin as 
a portal of entry must be given more consideration 

Dr C IT Bonynge — Regarding joint imolvenient in iiiidulaiit fever — I think we have 
had twelve to fifteen cases of undulant fever m Los Angeles, and m speaking with Dr 
Hammack, we both remarked that none of these have shoim joint involvement I am glad 
tins point has been brought out bv the speaker 

Dr MajTiard has also brought out an interesting point, the occurrence of undulant 
fever in infants We have been led to believe that infants are immune We had one case 
in an eleven months old child who had been on certified milk for nine months It would 
be hard to question that this was a milk borne infection Ilowevcr three other childien in 
the same family, using larger quantities of the same milk, were not infected 

It would seem that we still have much to learn regarding undulant fever, especially 
of the etiology 

Recently the Los Angeles Certified Milk Commission has luled that our certified dairies 
must rid themselves of infected animals as determined bv the agglutination test The 
herds are repeatedly retested and only negative animals may be added Since Mav, 1929, 
no certified milk has been served except from negative cows 

The certified dairies of the San Francisco district have been aboitus free for nearlv 
fourteen months and continuous examination of the milk has given negative results for 
Brucella abortus 
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Dt Charles if Carpeixter — I hti\e isolated Brucella abortus from ^e^en of fifty five 
pairs of tonsils Wc have found the tonsils and lymph nodes of calves to become infected 
first nnd to rcmim infected the longest of my of their tissues I ^\n^t to mention a 
marked difference in the results obtained \n Huddleson from those reported b\ 'McAlpinc 
and Slanetz The former stated that according to the inhibitory effect of dyes on Brucella 
mebtensis it is similar to Brucella abortus of bovine origin while the latter, who studied the 
utilization of glucose by Brucella melitcnais, Brucella abortus of bovine and porcine origins 
reported that Brucella melitcnsia is more like Brucella abortus isolated from swine Sucii 
results seem rather inconsistent Dr Simpson mentioned the fact that ho had found a 
positive blood scrum on five women frequently aborting I have examined tissues from 
about 50 ca^es of abortion and I have isolated Brucella abortus fiom one cn«e Knstensen 
has reported the recovery of Brucolln abortus from a cystic ovary It is interesting to note 
that the reports state that Brucella melitcnsia infection is more common in children than 
m adults In this country Brucella abortus infection seems to be more prevalent in the adult 

Dr D Schuyler Fulford — I viould like to mention an experience I had with treat 
ment of undulant fever '\^c have had seven ca cs of this disease in tlie Woodland Clinic 
Ono had nn ns«iociatcd periostitis to a quite marked degree We had tried various treat 
ments in other cases without avail so in tlus one we decided to give tlie patient a course 
of amidoxyl benzoate ns used in the treatment of arthntis With this treatment the 
periostitis disappeared I think it worthy of consideration that you might cure this infcc 
tion by the administration of a course of amidoxyl benzoate 

Dr E E Mugrace — There is just one question that came to my mind We have 
noted the marked difference m every instance between the the papers given bv Dr Giordano 
and the discussion of Dr Simpson and others I wonder if it would be possible that the 
use of mechanical milkers on the one hand, and manual milkers on the other might explain 
the 90 per cent instance 

Dr Walter M Svnpsan—" Contagious abortion of cattle * is a very bad term In 
the first place, thousands of cattle that arc not pregnant acquire Bmcclla abortus infection 
in the second place, bulls have it, in the third place many pregnant cows suffering from 
the infection do not abort The question anses as to what constitutes an abortion free 
herd Merely to have no cattle m the herd that have a history of abortion is not enough 
By use of the agglutination test one can determine which animals are reactors But we 
know that there are instances in which the organism has been recovered from the milk and 
no antiabortus agglutinins vicrc present in the serum It is erroneous to ay that the 
etiology of undulant fever is unknown The etiology is most certainly known The proof 
13 conclusive that most of tho cases of undulant fever in this country are the result of the 
ingestion of raw milk of unpastcunzed dairy products The important consideration is that 
a human being is sick as a result of an infection with some organism of the Brucella group 
acquired from raw milk Just which one of the sub groups is the actual invader is not so 
important from the clinical point of view We must not miss the forest because one tree 
obstructs our view 

Dr A V Hardy — I am sure that you all understand that we did carefully consider 
the possibility of milk being the mode of spread The packing houses in Iowa are however 
in cities of over thirty thousand and jn these cities particalnrly on Sioux City practically 
all of tho milk, SO to 90 per cent is pasteurized Wc have found m onr packing house 
workers that as a whole they are not heavy milk users We have gone into that very cafre 
fully and the evidence seems almost conclusive, that nulk played practically no part in the 
occurrence of these infections 

Dr Charles M Carpenter — Most of the infection m milk rises with the cream Cream 
and butter are infected more heavily than raw milk Brucella abortus can live in butter 
for four months when stored at eight degrees C Wo consider that raw milk is the chief 
source of infection but one may become infected through bntter or cream. 
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may lead to erroneous ideas of the soince of the iirus A senes of animal 
experiments were earned out with tins in mind 

The rabbit seemed to be best suited foi the uork since labics rarely 
ever develops except as the paiaJitic fonii Also tliei seldom show drooling 
of saliva, nor do thei lick themsehcs to the extent shown b\ otliei animals 
The time of piegnancy is shoit, and inoculation of the animal can be closelj 
controlled 111111 the time of deliver! Also mius which will produce rabies 
111 the rabbit should be iiiulent foi othci labbils if present in the milk, 
while there might be a lessened Mrnleiicc for othei animals 

Three full-grown does weic bied and foui dais befoie expected deliverj, 
they w'ere injected subduiallv with brain enuilsion from two rabid dogs The 
brain substance fioin each dog had shown Ncgii bodies, and had also pro- 
duced expeiiincntal labies in labbits The aninials weie iiiiected late to 
avoid possible placental traiisinission" which has been icpoited in animals 
Also that the loiing might be almost weaned b\ the time sMiiptoms set in 
The litteis weie allowed to suckle the doe almost to the time of her 
death Restiaiiit was lequued as a iiile to poiinit the loiing to approach the 
breasts aftei symptoms ensued With the onset of siniptonis milk was also 
expressed fiom the seveial breasts dailv, mixed and inicctcd into the mas 
setei niuscle'" of two half-giown labbits The abo\c binin emulsion iniccted 
into the masseter muscle of control labbits pioducod expcriincntal labies in 
tw’ehe to sixteen dais 

Neither labbits of the litteis noi those iniccted with milk fiom those 
that died, haic shown simptoms of labies Nor has seaich foi Negii bodies 
01 subduial inoculation of biam tissue fiom these aniinals that died, been 
successful Autopsj has with tow exceptions shown a definite cause foi 
death ililk iniections did not pioducc an abscess in aiiv case The rcniaui- 
iiig animals have grown, and aic healthi aftei thice months 

The results obtained in tins small senes of animals seem to exclude 
transmission of labies nrus through bieast milk This same new has been 
expressed by Ilemenian,^' Kenle'- and Nicolas’'’ But nrus niav be present 
from saliva If piesent, in whatevei form, it may potentially produce the 
disease Gastiic juice destroys the virus in approximately file hours, and 
it IS highly improbable that intact mucosa of the gastrointestinal tract will 
permit it to pass into the tissues Fleering is ivithout effect, but heat will 
kill the virus Theie is some disagreement on the thermal death point, Marx’* 
repoits fortj minutes at 58° C , and van den Hoven van Gcudeien’’’ shows that 
brain emulsions heated fiom 50° to 65° C foi fifteen minutes are still vnulent 
All aie agreed that boiling destrois the viius in a veiy few minutes Dry- 
ing IS detrimental, but the time inteival befoie viiulence is lost is dependent 
on several factois, lapidity of desiccation, tempera tuie, pieseiice of oxygen 
and light, all influence the lesults Oxygen seems especially detrimental, as 
virus in saliva drying in an and sunlight may' be destioy^ed in foiiiteen hours,”’ 
ivhile protected from oxygen, the virulence persists much longer In milk, 
virus probably remains unchanged a long time, although no definite data has 
apparently been obtained It is known that in the presence of moisture and 
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especiallj nt ice box temperatiue -^rus keeps for A\eeks Albo virus is not 
destroj cd early m putrefaction 

The question has arisen of the efficacy of pasteurization of milk if rabies 
should be present Regulations in jfiost States requiie a temperature of at 
least 61® C for thirtj minutes Experimental data is not certain that this is 
sufficient to destro\ rabies virus 

Evidence is not clem that rabies can be transmitted thiough milk, except 
from cxti ancons contamination Further evidence shous with rare exception 
that ingestion of known Mrus does not result in rabies in experimental am 
mals and the same lesults sbonld hold foi man The question is whether 
rabies laccine should be gnen m these cases 

There is the economic problem, for it uould be a heavj expense to treat 
all indniduals in an institution of anj size or even a small group of people 
who might paitake of milk from a rabid cow But treatment is indicated, if 
any risk is piesent On this authorities are inclined to be indefinite Should 
some degree of risk be present it is doubtful if it is as gieat as the develop 
meut of posttreatment paialjsis This complication is not seen as often now, 
since the various modifications of the Pasteur treatment have apparently low 
ered the incidence But it is still a problem in all parts of the world where 
any great number of the Ueatments are given and the iisk should be consid 
ered, as a long convalescence, or even death mo> ensue Should a group of 
individuals be subjected to a definite risk howevei small to gam protection 
against an improbable infection? 


SUMMARA 

The general niciease in labid animals will bring up the possible trans 
mission of rabies through milk more often in the future Literature is con 
dieting on possibilities of such infection and advice is indefinite on the neces 
sitj of treatment 

A small series of rabbits either injected with milk from rabid does or 
nursing these does did not develop rabies 

Data does not seem to justify antirabic tieatment foi individuals who 
have ingested milk from a rabid cow 

Pasteurization os oidinarily conducted maj not destroy rabies virus present 


REFERENCES 

1 Queries and Minor Notes Transmission of Rabies A irus J A M A 90 19G7 1928 

2 Rcmlmger, P Sur la difference d igrcssivito da mfus rabique dans la bare ct la sub 

stance nerveuse, Abs Trop Dis Bull 26 708 lO'^S 

3 Kraus R, Gerlach, P and Schweinburg F L'vssa bei Mensch und Tier Ed 1 Berlin 

Urban und Schwarzenborg p 70 1026 

4 Mohler J R Rabies or Hydrophobia Bull 449 U S Dept of Agriculture 12 1911 

6 Stimson A M Facts and Problems of Babies U S Hygienic Laboratory Bull No 

65, Treasury Dept 44 1010 

0 Mohler J R Babies or Hydrophobia Bull 449 U S Dept of Agriculture 12, 1911 

7 Mohler J R Rabies or Hydrophobia Bull 449 U 8 Dept of Agriculture 12 1911 

8 Stimson, A M Facts and Problems of Rabies U S Hvgienic Laboratory Bull No 05 

Treasury Dept , 44, 1910 

9 Stimson A M Facts and Problems of Rabies U S Hygienic Laboratory Bull No 65 

Treasury Dept , 44, 1010 



464 


THE JOURNAL OF LABORATOR-i AND CLINICAL MEDICINE 


10 Goodpasture, E W A Studj of Babies ‘With Bcfcrcnce to a Neural Transmission of 

the Virus in Babbits and the Structure and Significahee of Negri Bodies, Am J 
Path 1 547 582, 1925 

11 Heineman, P 6 Alilk, Philadelphia, W B Saunders Co , p 473, 1919 

12 Kcirlo, N G Studies in Babies, Baltimore, Lord Baltimore Press, 1909 

13 Stimson, A M Facts and Problems of Babies, U S Hsgicnic Laborafon, Bull No 05, 

Treasurj Dept , 45, 1910 

14 Stimson, A M Facts and Problems of Babies, U S Hsgienic Laboratory, Bull No 65, 

Treasury, Dept , 45, 1910 

15 van den Hoien lan Gcndercn (Joanne) Die eniarmten Virus five Emulsionen von 

Puscariu und die danach aufgctretcncn L.igniungen, Ccntralbl f Baht I Abt 
108 430 432, 1928 

16 Hutyra, F , and March, J Special Pathologj and Therapeutics of the Diseases of 

Domestic Animals, ed 3, Chicago, Alexander Eger, p 560, 1920 

17 Bosonau, M J Preventiie Medicine and Hygiene, cd 5, New York and London, D 

Appleton and Co , p 35, 1927 


MALIGNANT NEOPLASMS OP THE TESTIS* 


Bi Osborne Allen Brines, M D , Detroit, JIichigan 


TV MALIGNANT ueoplasms of the testis, yyliile uot raie, arc not common 
About 700 cases hate been recorded in literatuie Several times that 
number ha\e probably been actually observed On tvo fanly large surgical 
services I haie found that about three cases a 5 ear is their aycrage The 
present status of our knowledge on the subject is mote or less chaotic, and 
yet, it IS rapidly improving and is consideiabh more satisfactorj than only 
a few years ago yyhen nearly all of the suigeons as veil as some pathologists 
consideied nearlj all of these tumois as being sarcomas 

The present opinions on the subject are yy ell Icnoyy n and can rcadilj be 
divided into tyvo groups (1) the folloyvmg, headed bj Ey\ing^ y\ho believes 
that all malignant tumors of the testis are teiatomas, and (2), the group 
composed pimcipally of Chevassu,- Schultz and Eisendrath,’ Southam and 
Linell,^ Tannei,-' BelP and others yyho take the position that, yyliile teratomas 
constitute a large gioup of these tumors, there is an equally large and impor- 
tant group of tumors composed of homologous epithelial cells and presenting 
no evidence of teiatomatous elements These pure epithelial tumois are 
composed of cells yvliich aie usually described as being large spherical cells 
yvith deal cytoplasm and laige vesicular nuclei Because of their resem- 
blance to the epithelial cells lining the seminiferous tubules, those concerned 
yyith spermatogenesis, these neoplasms haye been called seminomes or sper- 
matocytomas 

Eyving’s opposition to the existence of such a groyvth has been that they 
yveie only apparently homologous, an instance eithei of failure to examine 
the tumor yvith sufBcient care or of one type of cell proliferating to the 
nearly or entirely complete obliteiation of other cells originally present 

Not long ago such a vieyv yvas considered by many absurd, requiring a 

•Read before the Annual Meeting- of the American Society of Clinical Pathologists Port- 
land Oregon July 7th 1929 

From the Departments of Pathology ReceKlng Hospital and Detroit College of Medicine 
and Surgery 
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pH\ of iiua^jimtioii md to si\ tin. h ist « xtitmc o])eQ iiiindediie‘=s Tod^^ 
one CTii appreciate the \ws(Ioiii of tunv s pOMtion and the fearle^^sness neces 
&ar\ to be the fil'jt to express such a Mtwpoint because the theon is neces 
saril% someuhat \ 1^.110 and tlie j>ioof not lasih demonstiated 

The basis of this p ipci is a rtauw of i2 cises collected dunii" the past 
teii\Lars First, niereh tlu existing slieles were re\ieired Later from six to 
fifteen more blocks were talm from « aeh speeinien Tlien m each case the 
second diagnosis was compand with th one on^inalh made The original 
diagnoses were intorostin^ and imusinj, nn^^nv from spennatoc^'toma to 
teratoma and inchidin^ hmpho i/eonn found etJI sarcoma canons txpes of 
carcmomi, and imlij^nant ad» nomas 

It was inferestin,. to find tint on rtMewin„ the oncinal «hdes on the 
basis of an accept! d and atipinnth na eiiibl< c la-sifi< ation ithe most rea 
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sonable I tlioUeht at the time; tin re wir^* « \\etl% si\t u t 1 it(niias anti six 
teen spermatoci tomas or pure eareinoims ihomnlo_ous tpitheUal tumors) 
But when the slides were examnud from the six to hfretn adelitional blocks 
from each specimen jt was netessan to r»'ino\e six cases from the sperniato 
c\toma group into the teratoma e^roup leiMU^ twent\ tiro teratomas and ten 
turaois winch rG\eaIecI no heteroiOc^oiis eltnients This pioved the correctness 
of Ewing’s contention Sufficienth careful examination had detected heter 
ologous elements in ill but ton cases when probabh the number of sections 
was still insufficient or where there was an extensne ocei growth of one t\pe 
of cell The impoi-tant point is that bv the examination of a lar^e number of 
slides it was possible to make a diagnosis of teratoma where a smal iium cr 
of sections from each specimen furnished jusufficient evidence to ma e sue t a 

diagnosis , 1 . ^ c 

Teratomas are not an. too tlioiouglih understood and tiie teratomas of 
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Fig 3 — T>T)lcal ne\^elo\^th area composed of germln'il cells 
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the testis are a specnl piobkiii At a \en oarh stage in the formation of the 
mesonephros, a narrow stiip of mosothdunn cxteiuling along the medial sur 
face becomes thicl ei and the cells become aiianged in se^elal lajeis This 
IS the germinal epithelium \Ahich is composed of two 1 iiuls of cells (a) small 
ciiboidal cells witli iitlici intenseh staining c\toplasm which become inter 
stitial cells, and (b) the lai^,.e sphoiical cells with cleai cjtoplasm and Jaiger 
aesicuhr nuclei rcfeiiod to abo^e and which aic tlie sex cells, destined, m the 
male, to gi\e use to spermatozoa 

The germinal cells aie impoitnnt in the histogenesis of malignant tumois 
of the testis Then appcaiaucc is clnractenstic tlle^ aie easilj recognizable 
and the^ were present in c\c)\ case in this stiics fhcN aic epithelial cells 
domed fiom file mcsoddin It is eas\ to sec how tlicteim cmbrjonal carci 



Flff 4 — Ne^^Klo^^tI^ area ^Itli pattern sugirci>tl\e of normal toatls 

noma’ came into usage because in spite of the bidermal or tudermal natuie of 
the tumoi these chiiacttiistic epithelial cells are always or usinllj piesent 
The presence of cartilage m new growths of the o\an or testis is usuall^ inter 
preted as o\idence of a mii.ed tumoi and act cartilage ^vlth these t%pical 
geiminal cells would stricth spcnl iiig be onh a monodermal tumor all cells 
being derned from the mesodeiin howeier I haic nciei found cartilage in 
these tumors in the absence of both ectodermal and endodeimal deinatnes 
These typical cells which hnie seiicd to confuse and complicate the inter 
pretatiOE of these teratomas lm^e quite a wide range of lanation of moi 
phologj Schultz and Eiseiidrath® belieie thei can lecognize the different 
stages of spermatogenesis winch these cells represent but that is doubtful 
Vaiiation in the morphology of cells composing tumois of anj oigan is com 
moil Appreciation on the pirt of the microscopist of tlie yanation in cell 
airangemont is most impoitant when attempting to male a diagnosis of a 
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Fig 6 — Teratoma of testis with definite papillary arr-ingcmcnt of epithelial cells 
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neoplasm of the testis The cells fiequcntlj groii m a solid eiiccphaloid for 
Illation nith a marked tendenci to necrosis (Ifigs 2 and 3) Again thei 
assume an aheolai ariangemeut which suggests a definite relationship to the 
tubulni epitheliiini, just as malignant cells elsewhere bear a resemblance to 
the normal cells to w-liich thei aie i elated (Fig 4) But iiiifortunatelj thei 
also assume a bizsrre slicolar ai i angeinent, in no wai suggestne of normal 
testicle sometimes with a iniirked papillomatous arnngement (Pigs 5 and 6) 
Most confusing of all is when these cells become so atipical in moipbologi 
and aiTangeraent that thej cannot be distinguished fiom lughh malignant 
cells of endodermal dci nation (Pig 7) I belies e it is often impossible to saj 
definiteh when examining these tumors mieioseopicallj whether certain cells 
are germinal or endodermal in dernation 



Fig 7 — N»‘wgrowth cells of doubtful derJ%atJon. 


Tlie malignancy of these tumois is either wholly or in part due to the 
germinal type cells and raetastascs usually consist of these cells Howeier 
the cells of endodermal denyation can and do become highly malignant but 
the malignancy of tumors of the testis is m\auably due to epithelial cells 
The prcyalence of germinal epithelial cells in teratomas of the testis has 
been explained by Ewing as the lesult of a onesided development That 
hardly accounts for the uniformly consistent piesence of these cells Wh'v 
should differentiation proceed so unvaryingly in this one direction? 

Other authors” have suggested onothei explanation which, on the surface 
at least sounds quite reasonable Tlie sex cells at an early stage are totip 
otent, I e , capable of producing any order of cell in tlie body Therefore a 
mixed tumor might arise from misplaced germ cells forming rests whicli pro 
liferated later with one type of cell possibly becoming the most aggressive, 
resulting in the formation of an apparently homologous tumor 

It should be remembered that small cysts fiequeuth in the capsule must 
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-Ne\\gro\\th cells extending throuijh adjacent scndnlferous tubules 
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pig 9 — Typical metastatic ai ea In lung 
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Flp 11 — ^Different types of epithelium associated with cartilage In a teratoma of the testis 
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not be confused with endodeinial dernati%e& but are probabh mulleiian duct 
derivatives 

From a caieful studA of the slides fioni these cases it seems appaient that 
the newgrowth cells extend to adjacent testicular tissue bv wav of the 
seminiferous tubules It is not difficult to find aieas in vhicli the newgrovth 
cells fill the tubules for a full low power field oi moic beyond the growth in 
the intertnbulai stioma (Pig 8 ) 

The mateiial studied fuiiiished evidence that not only the tubular epi- 
thelium but also the iiiteistitial epithelium weie closeh related to the new- 
growth This IS not siirpiising when the embiiolog\ of the testis is consid- 
ered In one case there weie extensive metastatic areas in the Iner, lungs, 
and letroperitoneal lymph nodes (Pig 9), but mimcious sections of the testis 
showed onh one suspicious area consisting of lit pei plastic cells resembling 
interstitial epithelium and histologicalh not malignant 

In another case the metastatic areas in the In ei consisted largely of cells 
which closely resembled the mteistitial epithelial cells of the testis (Pig 10) 
A paper is now being prepared to present the thcori that a constant transition 
takes place betw'een the intei tubular cells and the mteistitial epithelium in 
the same way that this interielationship has been claimed to exist between 
acinar and islet cells of the pancreas bv Otaiii,' between the parenchvmal and 
reticular cells of the thtmus by Gottesman and Jaffe,'' between the liver rod 
cells and bile duct epithelium bj ^MacCallum'’ and between the acinar and 
interstitial cells of the thjioid b^ llcrt7lcr’* According to some enlbr^olo 
gists the mteistitial epithelial cells aie denied from sex cells and according 
to others thei come fioni the mteistitial connectne tissue 

SUMMARI AND CONCLUSIONS 

1 The histopathologv of tumois of the testis is often confusing and fie 
quently misleading so that an accuiate classification is difficult to arrive at 

2 The fact that, by the examination of additional sections m each of the 
thirty-two tumors in this senes it ivas possible to transpose six cases from 
the homologous tumor gioup to the mixed tumoi gioup, is valuable pi oof of 
the correctness of Ewing’s position 

3 However, Ewing’s explanation that the almost puie epithelial nature 
of these tumors is due to a one-sided deielopment of a teratoma does not 
appear as reasonable as to sai that these tumois arise from leiv j'oung sex 
cells which are still totipotent and aie theiefoie capable of giving use to 
heterologous elements Additional proof foi such a vieiv lies in the estab 
lished fact that mixed tumois of the testis aie moie malignant than the so- 
called spermatocj tonias which could be construed to mean that mixed tumois 
are derived from very joung genn cells, capable of pioducmg ectodennal and 
endodermal tissue, wheieas the homologous iiatuie of some of these tumois 
may be due to the misplaced geim cells taking on neivgiow'th charactenstics 
after their totipotent limitation had been reached 

4 While I think that the proper conception of these tumors is that thei 
are all mixed tumors, I am not sure teiatoma is a good tenn They do not 
possess many of the characteristics of teratomas It is difficult to think of 
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them in a parasitic sense and besides they are so predominatmglv epithelial 
in composition Possibly embrjonal carcinoma is preferable 

5 Definite proof cannot be offered to faring about the sudden acceptance 
of the \ie\\ that malignant tumors of the testis arc unnersally mixed tumors 
jet pathologists ivho in their daili routine ^\ork considering the subject 
cirofnlh lulI doubtless be slonh but surely concerted to this \ ie\\ 
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RETICULOCYTES THEIR IDENTIFICATION AND SIGNIFICANCE* 


By Caul L Spohb, M D , Columbus, Ohio 


T he led corpuscles of the blood have been extensueh m\estigated Thej 
are free m the blood stream and arc easilj' available for studj' They are 
unique in that they normally function after the loss of the nucleus Key' 
says mature erythrocytes have lost then cjtoplasm and are not Liang cells 
Hariop" observes that the normal mature erjthrocytes have no measurable 
oxygen consumption The nature of the internal structure has received con- 
siderable attention The erythrocyte may be considered as a balloon contain- 
ing a stroma and a functioning substance as a relativelj’’ fluid colloid The 
hemoglobin part may be in the state of a hjdiophilic gel The corering con- 
sists of a lipoid and protein stroma Ulti amici oscopic examination of the 
erythrocyte fails to lereal aiij thing as to its structure The number of erjth- 
rocytes slious considerable ■variation as does the hemoglobin The contro- 
versy as to the single or multiple origin of blood cells need not concern us, 
except that Ehrlich^ adranced the polyphylectic theoi-y while the monophj- 
letic theory is advocated bv Pappenheim,^ Maximow,'^ Danschakoff Sabin 
quoted by Woollaid,^ more recentlj, has given a detailed account of the mor- 
phologic changes that occur in the various cellular forms that precede the 
formation of the red corpuscle in the chick From the common mesenchyme 
cell is derived the angioblast These basophilic cells form sjncytial masses, 
sprout to form plexuses, and form primitne blood vessels and piimitne blood 
cells Red blood cells actually arise from tlie endothelirun and the piimitnc 
angioblast We have no knowledge of the factors uhich induce the primitive 
mesenchyme cells to form the eudotlielium of the first capillaries 

The youngest representative of the red cell, according to Woollard,' 
is a fairly large round cell with only a faint trace of hemoglobin in the deeply 
basophilic cytoplasm, with a laige vesicular nucleus They show large rods 
(mitochondria?) by super vital staining with Janus green B This cell and 
its immediate offspring may be considered as megaloblasts Thej”^ are an indi- 
cation of active erythiopoiesis and are seldom seen in normal bone marrow 
They are followed by the erythroblast, also showing rods, more hemoglobin, 
and a denser nucleus The nucleus becomes more pyknotic and is finally 
extruded The cytoplasm becomes apparently homogeneous and the granules 
and rods disappear entirely We noiv have the adult (senile) erjdhrocyte 
ready to begin its life’s work How long this cell contmues to function is not 
definitely known It has been discussed by Rous ® It is estimated that one- 
fifteenth of the erythiocytes of the bod3’^ are destroyed dailj^ The average 
life expectancy, therefor e, is about fifteen days Quincke estimates it at thirty 
days Ashby® says, “Estimates varj'^ from two to four weeks ” The useless 
cells are quickly removed from the circulation, but the fate of the erythrocytes 
IS, by no means, a settled question (Rous®) 

•Read by tiUe before the Eighth Annual Convention of the American Socletj of Clinical 
Pathologists Portland Oregon July 5 6 and 8 1929 
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Vital staining consists m mixing a drop of freshly drawn blood with a 
bit of stain and observing the blood before it is dried Ehrlich,® using 
methylene blue in this waj, found in the cytoplasm of some of the cells a 
bluish network Pappenheim,*® using neutral red, observed granules in ane 
mias Ceasns Dcmel, using eresjl violet, obser\ed granules, filaments, and 
networks In Euiope these cells uere called “granulo leticulo filamentous 
cells ” In America thej ha^e been called ^‘reticulated cells ’ and ICiumb 
haar” suggested the word “reticuloejte** and regarded an ineiease in tne 
numbei of these cells as a “leticulosis Adult human blood contains from 
01 pei cent to 1 per cent, while in infants, during the fiist iieel of life, the 
leticulocjtes show a much higher percentage At the end of the fiist neek, 
the blood begins to resemble the adult picture Phj siologicalli all aie agieed 
that the reticulocj tes are 3 0 ung, growing red cells 

Key^ has studied reticulosis m consideiable detail, and liis results aio 
briefly given "When a diop of blood is mixed with brilliant ciesjl blue, the 
reticulum is quickly stained 'i pm pie A moss like wreath is the usual foim 
but all gradations, ranging from cells containing a few basophilic granules 
orfiagments, through rather coarse nctwoiks and loosely constructed wieaths 
can be seen in the same blood In addition to these cells one otten sees cells 
which stain diffusely In nucleated red cells of embijonic blood, the reticular 
network suriounds the nucleus An occasional nucleated red blood cell is 
found in which no reticular substance can be seen Azur 11 stams the leticu 
lum blue thionin stams the leticulum blue met}i\l gieen does not stain the 
reticulum It can also be stained with many other basic dj es Janus green B, 
used extcnsuelj as a specific (?) supravital stain for mitochondria will stain 
certain of the erj throcjtes a faint diffuse green color A ■variable number of 
small green granules and rods appear connected bv debcate green stiands so 
that a definite reticulum is formed This green color graduallj fades lea'ving 
the reticulum as a retractile netwoik The percentage of eijthrocytes con 
taming reticulum in a preparation stamed with Janus green B corresponds 
closelj with the percentage of reticulated cells in a prepaiation of the same 
blood stamed with bnlbant cresjl blue Cowdry’* was able to stain mito 
chondna in Ijmphocj tes with a solution of 1 500,000 Janus green B In ordei 
to stain the reticulum in the erythrocj tes, much stronger solutions are neces 
saij A concentration of 1 6 000 was found satisfactory 

Air dried smears of anemic blood, stained with any of the stams which 
stain reticulum supravitallj fail to stain the reticular substance in wreatb 
like form, but as basophilic fragments and granules and there is no diffuse 
staining 

In true polychromatophiha the staining is diffuse and no granules or 
fragments are seen In Wright method after alcohol fixation and stammg 
the picture is one of poljchromatophiba hut if the Wright stain be first 
allowed to dry on the sbde, and the stammg is done by the supravital method 
a definite basophilic reticulum appears 

It has long been knowm that a basic stammg substance is present in cer 
tain erythrocj tes and that it can be demonstrated in the form of polj 
chromatophiha, punctate basophilia, or reticulum bj appropriate stammg 
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methods It is quite geiieiall\ belle^ed that tliese basophilic forms are young 
erjthioc>tes In tlie circulating blood of noinial adult human beings no poh- 
cluomatophiha oi punctate basophilia and not oiei one pei cent of leticulated 
led cells aie found Basophilic emthrocites aie commonh found in adult 
bone maiiow In anemic adults the peicentagc of hasojihilic ei \ throci tes is 
louglih piopoi tioiial to the actnlt^ of the hone mairow 

Hawes’" concludes that poh chi omatophilia stijipling, and leticulation axe 
all diffeient manifestations of the same piocess 

The addition of oxalate to the blood does not sc'ein to afteet the leticulum 
of the ei X till OCX tes , and the leticiiluni can still he stained 

Sehilling-Toigau” states that the icticulated eix tin ocx tes, tieated ixith 
xeiy dilute alkalies and then stained supiaxitalh, gne pictuies resembling 
punctate basophilia and he eonsideis tins ns a tiansition stage hetueen 
reticulation and poh chi omatophilia 

If Me considei erxthiocxtes xxhich contain basophilic substance as joung 
eij'throcxtes, these cells aie slighth laigei than matin e cells (HaMes”) and 
appareiith' contain a Jouei peicentagc of ItcmogJobin EeficiilatecI cells ex- 
hibit a tendeucx to agglutinate The specific giaxitx of leticulated cells is 
slightl3’' loMci than that of noimal cixthioextes The leticulai substance is 
not soluble in uatei oi in sodium chloiide solution, and in blood mIiicIi is hiked 
in distilled xvatei, the lefractile gianules aic not dissohcd and can be seen 
stained in the usual mannei (Kcx ’) The leticulai substance is not soluble 
in etlijl 01 methxl alcohol, and upon the addition of 5 pei cent acetic acid, 
leticulai substance can still be seen in a fiagmented foini The leticidai sub 
stance appears as lefractnc gianules in solutions of xaiious acids, and is 
insoluble 

That the piesence of basophilic substance m eij thiocj'tes is exidence of 
jouth IS indicated bj the fact that basophilia and leticulation in erjthiocxtes 
IS increased in states in mIiicIi blood foimation is stimulated, and deci eased 
in states in xxliich it is inhibited, not onh in clinical states, but also m expeii 
mental conditions 

Basophilic cells aie present in inci eased nuiiibcis in embi^onic blood, 
and then percentage progiessneh deci eases as the embixo appioaehes term 
Thej aie also present in laige numbeis in bone mariow and in eiiibivonic 
livers xvheie blood foimation is in piogiess and the basophilic substance is 
demonstrable m nucleated red cells, and can be seen to leinain in the cell as 
the nucleus is being extiuded 

According to Kej,’ the basophilic substance, mIiicIi he considei s a bettei 
term foi reticulum, does not appeal in anx othei cells of the bodj In no 
othei cell is the protoplasm leplaced bx hemoglobin, and m no othei cell is 
the nucleus lost 

The state m xxliich this basophilic substance exists in the unaltered 
erythrocyte is unknoxxui Apparentlx'^ eithei the difiruse polx ehi omatophilia 
or the reticular net is due to the technic used 

The reticulai substance maj be distinguished fioni the nucleus bx dif- 
feiential staining, and it is beliexmd that the leticiilar substance is of ej'to- 
plasmic origm It maj'^ be a lemnant of the piotoplasm xxdiich is ultimatelx 
replaced bj^ the hemoglobin 
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METHODS OF STIIMNO 

Tliere arc a number of methods iii use for deinoiistiatwg the reticulai 
substance of erjtbrocjtes Brilliant cress 1 blue has been e-ctcnsiseh em 
plojcd The blood can bo added to a solution containing about 0 2 per cent 
of biilliant cress 1 blue and 1 pel cent neutial potassium osalnte in 0 85 pel 
cent sodium chloride solution, alloss it to stand fiom fen to tsieiits minutes, 
centrifuge to precipitate the coipuscles transfer the sediment to a clean slide 
air dn and examine siith the immersion lens The percentage of leticulo 
cjtes can bo calculated after CTaniiiiing at least thiee thousand cells for 
reticulation An oculai microinctei disc, suitabls luled greatls facilitates 
counting 

A method svhich is moic frcqucntls tmplojcd and sshieli iii our hands 
has giseii excellent results is one in sshicli scnipulousls clean cosers or slides 
arc used the surface of nliicli is coacred uith a fliiii laver of the dje These 
are prepaied bi placing on the slide a diop of 0 5 per cent alcoholic solution 
of biilliant cres^l blue spreading it and allowing it to dr^ in the air, oi 
drj ing can be hastened b 3 passing the slide through a flame It is essential 
to aaoid the collection of dust on the suifaee of such smears A drop of blood 
IS placed on the slide whieli is coaeied avitli the tlmi film of dje and a clean 
color glass is dropped on The preparation is iinged with vaseline Aftei 
allouing one minute for staining, the counting can proceed 

A modification of this iiicthod is to omit the ring of laseline and after 
the lapse of one minute, raise the coacr glass genth spread the drop of blood 
with the co\er air dra coimtcrstaiu with ‘Wright’s method, and enumerate as 
before mentioned Or a coaei glass filmed with the dje ean be used in a 
similai mannei In the wet piepaiations ringed with aascline, it is possible 
to enumerate blood platelets at the same time ns thea are tinged a faint 
laaender color 

The numbei of leticiilocytes is usualh leported in peicentnge oi the 
total number pei cubic millimeter can be reported By so reporting we can 
quichh note the total number of leticulocjtes ns compared with the aaerage 
numbei found in normal blood Puitheimoie aaluable information is ob 
tamed ba comparing the total numbei of icticulooj tes present in the blood at 
a giaen time with the total number of cells present in the blood of the patient 
It IS also of a alue to compare the total number of retiouloci tes per cubic 
millimeter in successive counts 

CLINICAL SIGNIFICANCE OF nETItULATED CELLS 

The reticulocate is unuersalla considcicd to be an immature led blood cell 
but the natiiie and meaning of the reticular substance the relation which it 
bears to the nucleus and the mode ba wliieli the nucleus is lost to the cell arc 
still disputed The presence of noimoblasts in the noianal led marrow and 
the occurrence of reticuloca tes in small numbeis suggests that in all prob 
abilitj the} are the noiinal stages in the eaolution of the anuclear cell The 
characteristics of the nuclear material and the characteristics of the leticular 
or basophilic substance indicate that the leficular substance is probabh of 
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methods It is quite geiieralh belieAcd that these basophilic forms aie young 
erj thiocj'tes In the circulating blood of noimal adult human beings no polv- 
chiomatophilia oi punctate basophiba and not o'vei one pei cent of leticulated 
red cells aie found Basophilic enthiocitcs aie commonh found in adult 
bone mail on In anemit adults the pcicentagc of basophilic ei\throcites is 
loughlj piopoitioiial to the actnlt^ of the bone inaiiou 

Hanes’^ concludes that poh chioniatophilia stippling, and reticulation aie 
all difleient luanifestatioiis of the same piocess 

The addition of oxalate to the blood docs not stem to allect the leticuluin 
of the er-^ till oci tes , and the leticiilum can still be stained 

Schilling-Toigau’ ‘ states that the leticulated ei % tin oc\ tes, tieated uitli 
\ery dilute alkalies, and then stained supiaMtalh gne pictuies resembling 
punctate basophilia and he considcis tins as a transition stage between 
leticulation and poh chroiiiatophilia 

If ue considei cm tin oei tes ulneh contain basophilic substance as loung 
eii tluocytes, these cells aie slighth laigei than iiiatuie cells (Ilnucs'^) and 
appaienth contain a louei peieentage ol lienioglobin Etticulated cells ex- 
hibit a tendenci to agglutinate 'I’hc siiecific giaMt\ of leticulated cells is 
slightly louei than that of noimal emtlnocAtes The icticulai substance is 
not soluble in uatei or in sodium cliloiide solution and in blood ■\\hich is laked 
in distilled ivatei, the lefiactile giamilcs aie not dissohed and can be seen 
stamed in the usual maniui (Kei ’) The leticulai substance is not soluble 
in etlijl 01 inethvl alcohol and upon the addition of 5 per cent acetic acid, 
leticulai substance can still be seen in a fiagmcnted foini The icticular sub 
stance appeals as lefiactne giaiuiles in solutions of ^nllous acids, and is 
insoluble 

That the piesence of basophilic substance in eijthiocytes is CMdence of 
youth IS indicated by the fact that basophilia and leticulatioii in er3throc%tes 
IS inci eased in states in ivliich blood foimation is stimulated, and dcci eased 
in states in uhich it is inhibited, not onh in cluneal states, but also in expeii 
mental conditions 

Basophilic cells aie piesent in inci eased numbcis in enibrjonic blood, 
and their peieentage piogiessneh deci eases as the einbijo appioaehes term 
They aie also piesent in laige nunibeis in bone man on and in enibmoinc 
livers where blood foimation is in piogiess, and tlie basophilic substance is 
demonstrable m nucleated led cells, and can be seen to lemain in the cell as 
the nucleus is being extruded 

Accoidmg to He'S,’ the basophilie substance, vliicli he consideis a bettei 
term for reticulum, does not appeal in an\ othei cells of the bodj lu 
othei cell is the piotoplasin leplaced bi hemoglobin, and in no otliei cell is 
the nucleus lost 

The state in ivhicli this basophilic substance exists in the unaltered 
erythrocyte is unknown Appaientlv eithei the difluse polvchromatophiha 
or the letieular net is due to the technic used 

The reticular substance mav be distinguished fioni the nucleus bv dif 
ferential staining, and it is belle^ed that the leticulai substance is of 
plasmic origin It may be a lemnant of the piotoplasin which is ultima ej 
replaced by the hemoglobin 
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following a transfusion Not uneommonlj he found that when a remission 
was unlikely, hecaiise of low reticulocyte count, transfusion caused appar 
eutly the necessary stimulatmg effect and there followed a marked increase 
in the reticulocyte count and a remission occurred 

He also noted that polyehromatophilia, an accepted eiidence of regen 
eration in the fixed preparation, runs parallel uitli the reticulation of the 
unfixed smear, at times 

In a few cases of aplastic anemia observed, a condition representing a 
rapid failure in bone marrow growth, the reticulocjte count is found to be 
almost nil and remained so until death 

In purpura hemorrhagica, m which there is a failure in the platelet 
growth resulting in hemorrhage and anemia, it was observed that when the 
reticulocyte count was low and remained so, the patients continued to bleed 
and finally died When the reticuloc} tea increased, the platelets increased 
and the patient recovered 

He also found that in congenital hemolytic anemia, marked reticulosis is 
pathognomonic, differentiating that disease from other anemias associated 
with large spleens 

In a report by W W Duke,’* aplastic anemia, originally described bv 
Ehrlich, IS caused primarily by aplasia of the bone marrow As a sequence 
the rate of blood regeneration is reduced and anemia inevitably follows The 
symptoms displayed by a patient with aplastic anemia depend on which of 
the formed elements of the blood arc most markedly reduced If the red cell 
reduction dommates the situation, anemia is the prominent symptom If the 
thromboojtic element is the most markedly involved, the prominent symp 
toms are hemorrhage or purpura hemorrhagica It is generally accepted that 
the agent that injures the marrow also tends to destroy the formed elements 
m the blood itself This may give a blood picture similar to that of pernicious 
anemia 

The type of severe anemia generally called "aplastic” anemia because 
the bone marrow in such a case makes little or no effort to regenerate the 
blood cells is at times caused by known agents, and is then knoivn as ‘sec 
ondary aplastic” anemia, when the cause is unknown the term “idiopathic 
aplastic” anemia is applied 

The blood picture reflects the status of the bone marrow as seen at 
autopsy, and Bennie believes it due to a congemtally weak bone marrow, 
which at an early age becomes unable to carry on the function of blood 
formation 

Murphy and MacBachern” discussed the differentiation between aplas 
tic and pernicious anemia Ordinarily the diseases that are confused with 
aplastic anemia are pernicious anemia, purpura hemorrhagica, and myelo 
phthisic anemia Aplastic anemia with secondary purpura may be difiicnlt to 
differentiate from idiopathic purpura hemorrhagica Minot’” believes that 
there may be a relation between the two conditions and describes what he 
calls intermediate cases In some cases (purpura hemorrhagica) the bone 
marrow cannot respond to the stimulus received by hemorrhage as it should, 
and the white and red elements of the bone marrow maj have been depressed 



480 


THE lOUnXAE or HABORATOR'i \XD CLINICAL AIEDICIXK 


Mmot also claims that the aplasia iiiaj iinohe tlie platelets niarkedh, iihite 
cell elements slightly, the lerl cell not at all, and legeneiatne foims may be 
numerous 

In idiopathic puipiira hemonhagica the white eell count is usuallj^ in- 
creased and the led cell count indicates the noinial response on the part of 
the red cell centeis to fiunish eiAthrocites to the blood stieam -whicli has lost 
many cells through hcmoirhage lesiilting fiom a tliiombopenia A decreased 
platelet count is fiist noted and a decrease in the red blood coipiiscles and 
white blood corpuscles follows In tiiic idiopathic aplastic anemia red blood 
corpuscles and white blood coipiiscles deciease fiist and a platelet decrease 
follows, anemia bcfoie hemorrhage 

Accoiding to Dike-' the letieulocite count is a leii impoitaiit means of 
obserying whether oi not a patient with peinicions anemia will lespond to a 
liyei diet Counts should be made daily in oidei to aioid missing the crisis 
which should leacli its nia\mium in about a week and mai be as high ns 30 
lier cent i cticuloci tes Reticiilocile eiisis is appaienth explained as sug- 
gested bj Peabodi, who pointed out that in the iclapsing stage of peiiiieious 
anemia the bone niaiiow is packed with red cells of imniatuic megaloblastic 
t'vpe which appeal incapable of completing then deyclopmcnl If thrown 
into the circulation in this state, thej aie lapidh destroAcd lie suggests that 
the action of the Inei is to supph a stimulus enabling these cells to leach 
matuiity The reticulocyte ciisis nia\ be looked upon as icpiesentmg an act 
of catliaisis on the pait of the bone maiiow after which cell production pro 
ceeds in a noimal maiiuei 

In aplastic anemia if the platelets fall below 20,000 to 60,000, puipura 
hemonhagica appeals and may gne use to a piofuse hemoirhage horn the 
nose, gums, gastrointestinal tiact, biuises, etc Petechiae follow slight inju- 
iies With this symptom complex goes the finding of noimal coagulation, 
prolongation of the bleeding time, fiini, but iionietiactile clot, and petechiae 
Duke finds that transfusions aie useful in lestoiing the led cells and platelets 
wAich may be of seveial days’ duintion and also finds that diet is of less 
lalue than in pernicious anemia 

Doan-- suggests that the suppiessiou of led blood cells and hemoglobin 
foimation are due, not to lack of substances in the liyei, but to an excess of 
some inhibiting substance It is suggested that the factoi of inhibition oi 
suppression of blood formation in the megaloblastic stage may be a beneficial 
factoi in liiei diet tieatment of pernicious anemia 

Ashford"^ say^s that the anemia of spiue yuelds a sliowei ot leticulocytes 
when liver extract is administeied, unless the bone maiiow is aplastic Isaacs, 
Sturgis, and Smith"' state that the ty'pe of xoung or new led blood cell deliv- 
eied into the peiipheial ciiculation depends on the stage to wdiich the eiwthro- 
blastic tissue in the bone marrow^ has developed When the bulk of the cells 
are in the nucleated (megaloblastic) stage, the first evidence of stimulation 
by liver therapy is increased development to the next stage (leticulocyte) 
When the bulk of the cells m the bone maiioyv aie in the lattei stage, stimu- 
lation is followed by the increased production of mature cells Many other 
wiiteis, Middleton, W S Whipple, G H,"" West, R, and Nichols, E 
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and Means and Richardson ® consider a reticular response as e\idence o£ the 
value of liver therapy Light is thrown on the relative age of a given ery 
throcjte b> the appearance of its reticulated substance (Ceasris Demel ) 
"WTiile the percentage of reticulocytes m the circulation is raised whenevei 
the new blood cells are being formed m inci eased numbers it by no means 
follows that the percentage of rcticulocv tcs is commensurate vMtli the degree 
of anemia The response depends on the condition of the bone marrou, 
uhether it is healthy or “damaged “ It is much more marked in hemolytic 
jaundice than in pernicious anemia 

Berglund, at a meeting of the American Association of Physicians held 
at Washington, D C in Mav, 1928, read a paper on the use of fetal liver in 
anemias At the Ohio State TJnncisitv Hospital there is a patient who was 
admitted in April, 1927, suffering from idiopathic aplastic anemia Until 
August 1928 this patient was inteiisivclv treated with liver and liver ex 
tract During this period he had fieqnent hemorrhages and in spite of 
numerous blood transfusions, showed a persistentlv low blood count In 
August, 1928 fetal liver given raw and m quantities varying from 600 to 
800 grams daily as emplov ed v\ ith rather striking results The reticulocv tes 
previously absent, appeared in the blood stream during September, and by 
December 1928 his blood showed 10 per cent reticulocytes Since that time 
there has been a giadual decline m the percentage of reticulocytes Dunng 
April 1929, the red cells reached a total of 3 300 000 w hile at the beginning of 
the fetal liver therapv the total number of red cells was only 1 300 000 The 
hemorrhages are mucli less frequent and onlv occasional blood transfusions 
have been indicated This case vias reported bv Upliain and Nelson Fetal 
Lwer Feedings xn AplasUc Ancmtaf at a meeting of the Missouri State Jledicnl 
Association in Mil 1929 and shorth will be published 

SUMMARY 

Reticulocytes are immature erythrocytes containing within the cyto 
plasm, a basophilic substance, which, by means of vital staining can be demon 
strated in the form of a reticulum 

Reticular substance is not present in the adult erythrocytes 

The addition of oxalate to the blood does not interfere with the action of 
dyes which stain the reticulum 

The most suitable vital stains for reticulum are brilliant cresyl blue, or a 
suitable methylene blue 

With the introduction of hver therapy m pernicious anemias, the enumer 
ation of reticulocytes is a valuable procedure Inasmuch as it is a satisfactory 
method of noting the results of treatment reticulocyte counts should be made 
daily to determine whether a given case will respond to liver therapy, and in 
order to avoid missing the reticulocyte crisis 
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THE DETERMINATION OP HEMOGLOBIN WITH THE 
PHOTOELECTROMETER^t 


Bt Abthur H Sanford, M D and Charles Sheapd, Ph D § 
Rochester, Minn 


yV YEAR ago we reported a new method for the estini'itiou of hemoglobin 
The apparatus as described has been modified and simplified during the 
last year A detailed description of these changes will be presented in an 
other paper ^ We also propose the name photoelectroineter for the apparatus 
Briefly, we may state that the chief changes consist in the substitution of a 
micro ammeter in place of the galvanometer as the measuring device, and the 
introduction of one stage of amplification using an ordmarj vacuum tube 
The housing has also been improved, maLmg the instrument more portable 
and less liable to outside disturbances Manj of the mechanical impro\eraents 
have been made by Mr Dana Rogers, of the Section on Biophysics 

With the changes indicated we ha'vo spent manv weeks in calibrating the 
apparatus for oxyhemoglobin and in making new ennes and tables An at 
tempt has been made to standardize all procedures so that the instrument ma\ 
be easily used for routine work Wc shall not present protocols of our van 
ons senes of experiments, but rather present bneflj those steps that we now 
deem necessary for the proper use of this method Besides the assembling of 
parts in the metal housmg and the micro ammeter it is necessary to use bat- 
teries as follows one 6 ■volt “A** battci>, three blocks of 22 5 ■volt * B” bat 
tery, one 4 5 volt batterj, and one 1 5 %olt “dry cell “ 

Some of the connections to these batteries are made permaneutlj, and 
others must be opened whenever tlie apparatus is left at rest for an'v length of 
time 

PERMANENT CONNECTIONS 


1 Three 22 5 volt ‘ B“ batteries aic connected in senes, thus making a 
67 5 \ olt “ B ” battery 

2 The negative (-) terminal at the B’ batterj is connected to the nega 
tive (-) termmal of the micro ammeter (Pig 1) 


Read before the Eighth Annual Convention of the American Society of Clinical Patholo 
gists Portland Oregon July 5 6 and 8 1928 

tSlnce the preparation of this paper xv6 have found that Stanley p Relmann of thr 
Hesearch Institute of the Lankenau Hospital Philadelphia has published a preliminary re 
port on the photoelectric cell as a colorimeter This preliminary report was made at the 
New York meeting of the Society for Experimental Biology and Medicine April 21 19 6 

Patent applications are pending which cover the use of photoelectric cells In the measure 
ment of hemoglobin and the general principle of the applications of such methods with 
selective spectral filters to the determination of the amounts of unknown substances In solu 
tlon both with and without \arious accessories such as one or more stages of amplification 
and various detecting devices These applications for patent rights have been made In order 
to control the development, accuracy and general service ability of such devices so that 
those who acquire apparatus involving tho principles dlsclos d may secure satisfactory equip- 
ment. Assignment of an> rights granted will be made to the American Society of Clinical 
Pathologists 

fSectlon, on Clinical lAboratortcs The 3fa)o Clinic. 

IDlvIslon of Physics and BIoph> steal Research The Mayo Foundation 
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3 Another lead from the negative (-) terminal of the “B” battery is 
connected to the positive (+) terminal of the 4 5 volt “C” battery through a 
resistance of approximately 3000 ohms 

4 The positive (+) terminal of the 1 5 volt “dry cell” is connected to the 
binding post on the instrument marked “1 5 (Fig 2) 










Fig 1 — The photoelectronieter a Lamphouse and sources ot illumination h, adjustable 
Iris diaphragm o receptacle for holding diluted sample of blood and sclectlee spectral flltci 
d container for photoelectric coll and one stage of amplification c meter for reading current 
in illuminating circuit / micro-ammetei for reading curie nt In ciicuit containing the plioto- 
electric cell 



Fig 2 — The photoelectrometer a. Showing the one stage of amplification with aacuum tube 
and b the photoelectric cell in position 


5 The “A” hatteiy teiminals ait non eonnectfd to the conesponding 
binding posts on the instrument (‘‘A +” and ‘‘A -”) (Pig 2) 

6 The positive (+) teiminal on the micro ammeter is connected to the 

terminal on the instrument marked (Pigs 1 and 2) 

The foif onnections are all peimanciit and aie left undistuibed 

when the itf|’ " turned off The shuttei is always left closed while 

connections '' ade and ^ protcctne resistance controlled by the 
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lower knob on the front of the panel is turned to the position marked “in “ 
Temporary connections are made only when the instrument is to be used and 
must alwajs be made in the order described 

temporart connections 

7 The terminals from the “A** battery arc connected to the terminals on 
the lamp house (Pigs 1 and 2) 

8 The filament rheostat (upper right hand knob) is turned ‘on” until 
the milliammeter on the end of the housing shows 250 milhamperes (0 25 am 
peres) (Fig 1) 

0 The positnc (+) terminal of the B” batter\ is now connected to the 
binding post on the instrument marked B+ * The micio ammeter will now 
register 70 to 80 micro amperes (Pig 2) 

10 The negatne (-) terminal of the 1 5 lolt ' dr^ cell is now connected 
to the binding post on the instrument marked “1 5 - (Pig 2) 

11 The positne (+) tormiml of the 1 5 ^olt ‘dr\ cell’ is also connected 
to the negatnc (-) terminal of the 4 5 “C ’ batterv When this is done, the 
needle on the micro ammeter will leturn neail\ to zero (0) 

12 The lower knob on tlio panel of the instrument which controls the 
protectne resistance in senes with the metci is now turned slowh toward 
the position marked “out,” at the same time tlie position of the needle is 
careful!} watched for any slight changes If there is an\ change in the posi 
tion of the needle, the meter is brought to a zero reading b^ slowly adjusting 
the upper left hand knob on the panel The protectne resistance should 
finall} be turned all “out” (Fig 1) 

13 A clean container (standard spectroscopic absorption cell) is placed 
in the compartment in the instrument and the shutter is opened to admit light 
from the lamp house to the photoelectric cell The deflection of the needle 
must indicate a cuiicnt flow of 100 micro ampeies and the ins diaphragm of 
the shutter must be adjusted until the needle shows exactlv this deflection 

The degree of deflection with au enipt^ container must always be from 
zero (0) to 100 The shutter must aIwa^s be closed iramediatel} after a read 
mg has been made 

To disconnect the instrument operations 12, 11 to 9, 8 and 7 are pei 
formed in reverse order and in an opposite manner 

DILUTING THE BLOOD 

No essential change has been made in the method of piepanng the di 
luted lakcd blood as described in our first papci Tw ent} cubic centimeters 
of the diluting fluid 0 1 per cent sodium carbonate is measured into a 50 c c 
centrifuge tube with a burette For con-vemence twehe centrifuge tubes are 
placed in a block constructed for this purpose It is necessary to use blood 
obtained by venipuncture, as it has not been found possible to measure accu 
ratel} 01 cc of blood bj using diops of blood from the ear It is therefore 
most convenient to make the dilution it the same time that the patient is 
being bled for tests on the serology or chemistr} of the blood The blood 
may be pipetted from a small tube immediateh after it has been placed 
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therein We have continued to use the pipette constiucted for the Kahn 
test These pipettes are of 0 2 c c capacity and are graduated in thousandths 
of a cubic centimeter The blood is drawn just above the 0 1 c c mark, and 
the excess blood is wiped thoroughlj' from the outside of the pipette with a 
damp towel At the same tune the column of blood is diavn down exactlj 
to the 0 1 c c mark by placmg the towel against the tip of the pipette It is 
then blown into the 20 c e of caibonate solution The diluent is dravn up 
into the pipette three or four times and expelled into the tube until the blood 
IS washed from the pipette In doing this care must be taken to do all blow- 

The DETl.Pi^^lTIo^ or Hemoglobin 'With the PnoroELECrKOMETrp 


iriCBO AiTMXTES 

HEMOGLOBIN, Git 

READING 

rOE EACH 100 C C 

30 0 

23 58 

30 5 

23 10 

310 

22 75 

31 5 

22 5 

32 0 

22 15 

32 5 

21 80 

33 0 

2150 

33 5 

21 25 

34 0 

20 85 

34 5 

20 65 

35 0 

20 30 

35 5 

20 00 

36 0 

19 65 

36 5 

19 40 

37 0 

19 20 

37 5 

IS 90 

38 0 

18 65 

38 5 

18 40 

39 0 

18 15 

39 5 

17 85 

40 0 

17 60 

40 5 

17 40 

410 

17 15 

415 

16 90 

42 0 

16 70 

42 5 

16 50 

43 0 

16 25 

43 5 

16 00 

44 0 

15 80 

44 5 

15 60 

45 0 

15 40 

45 5 

15 20 

46 0 

14 95 

46 5 

14 75 

47 0 

14 50 

47 5 

14 30 

48 0 

14 10 

48 5 

13 90 

49 0 

13 70 

49 5 

13 50 

50 0 

13 35 

50 5 

1315 

510 

12 90 

515 

12 75 

52 0 

12 55 

52 5 

12 35 

53 0 

12 20 

53 5 

12 00 

54 0 

11 80 

54 5 

11 60 

55 0 

11 40 


iflCEO AirSIEITR 
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POP EACH 100 C C 

55 5 

11 20 

56 0 

11 05 

56 5 

10 85 

57 0 

10 70 

57 5 

10 60 

58 0 

10 40 

58 5 

10 25 

59 0 

10 10 

59 5 

9 90 

60 0 

9 75 

60 5 

9 65 

610 

9 50 

615 

9 35 

62 0 

9 20 

62 5 

9 00 

63 0 

8 85 

63 5 

8 70 

64 0 

8 55 

64 5 

8 40 

65 0 

8 25 

65 5 

810 

66 0 

8 00 

66 5 

7 85 

67 0 

7 70 

67 5 

7 55 

68 0 

7 40 

68 5 

7 30 

69 0 
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7 00 

70 0 
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70 5 

6 75 
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6 67 

715 

6 48 

72 0 

6 35 

72 5 

6 20 

73 0 

6 05 

73 5 

5 90 

74 0 

5 80 

74 5 

5 70 

75 0 

5 55 

75 5 

5 40 

76 0 

5 25 

76 5 

515 

77 0 

5 00 

77 5 

4 85 

78 0 

4 75 

78 5 

4 60 

79 0 

4 45 

79 5 

4 35 

80 0 

4 20 
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ing witli the tip held above the solution in the centrifuge tube In other 
words, the exhaled breath must not be “bubbled” through the dilution fluid, 
as the carbon dioxide of the breath may neutralize the alkalinity of the solu 
tion sufficiently to cause slight precipitation of globulin and thus cloudiness 
of the solution The tube is now thoroughly shaken witli a rotary motion to 
facilitate complete dilution Although this minute description of this part of 
the technic may sound trivial, it is exceedingly important that all dilutions 
be made in a standard manner Check dilutions may be made until one is 
sure of the technic Usually about four dilutions can be thus prepared from 
one sample of blood by working quickly, as one dilution can easily be made 
in less than a minute 


THE METHOD OF MAKING A RE.VDING 

The spectroscopic absorption cell should be thoroughly cleaned with ua 
ter, alcohol, and ether The empty container is first placed in the photo 
electrometer and the shutter opened The light should be so adjusted by 
means of the ins diaphragm that the swing of the ammeter is exactly from 
0 to 100 The shutter is then closed, the cell is filled with diluted blood and 
again placed in the apparatus On opening the shutter the swing of the 
ammeter will be less than from 0 to 100, depending on the density of the 
solution of hemoglobin As one of the oxyhemoglobin bauds in the spectrum 
lies in the same region as that represented by the light transmitted through 
the filter, the increased density is indicated at once by a decrease in current 
flowing to the ammeter The reading on the ammeter is readily translated 
into grams of hemoglobin in each 100 c c by referring either to the curve 
(Fig 3) or to the tabulation 

In calibrating the instrument ive ha\e made hundreds of determmations 
ranging from the \ery lou leadings of the severe types of anemia to the very 
high quantities found in poly'cythemia We have also demonstrated that the 
time necessary for making a determination need not be more than two min 
utes In fact we know of no other accurate procedure in hematology that 
can be performed as quickly 

In a series of experiments made to determine any fadmg due to standing 
any length of time, it was found that after two or three hours ^ standing there 
IV as less than 3 per cent loss in color This fading occurs in the first two or 
three hours and apparently there is no further loss, as shown in readings 
made four to eight hours later Headings, therefore, should be made as soon 
as possible after the dilution is made 

It IS not in the province of this paper to discuss problems m hematology, 
nor to attempt to establish normal standards for the hemoglobin content of 
human blood Many clinicians may find it hard to break away from an estab 
lished custom of thinking of hemoglobin in terms of “per cent,’ based on 
some arbitrary figure taken as 100 per cent In such time honored calcula 
tions as that of the so called color index, it may appear difficult to accom 
modate the new figure to the old method of making a ratio between hemo 
globin and erythrocyte count percentage However, if as a compromise 
figure for normal hemoglobin, 16 66 gm is taken as 100 per cent, and 5,000,000 
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IS taken as 100 pei cent £oi the erythrocj te count then the color index is 
easily estimated by the f ollou ing simple formula 

m 100 e e y 6_ ^ QqIoi index, normallj 1 

RBC eount in millions x 20 

Foi example, if the numbei of grams of hemoglobin equals 15 in 100 c c and 
the eiythioe>te count is 4,500,000 then 

15 X 6 90 

4 5 X 20 90 



lYe realize that the figure guen is aibitian and does not conform to any 
standard that has been established, on the othei hand, it must be lemembered 
that there is a wide imnation in figures, both aboAm and below that giA'en, 
which have been leported as the normal aveiage It is not oui purpose to 
discuss at this time the subject of the collect normal hemoglobin A'alue, but 
merely to suggest a solution to the question as to how one maj determine the 
color index 

In conclusion, ive wish to state that ive believe that the modified instiu- 
ment as described and demonstrated at this meeting can be used satisfacto- 
rily for routine woik, especially if a large number of determinations must be 
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made dailj We also call attention to the fact that the photoelectronieter ma} 
be adapted to many other uses in coloumctrj We shall prepare calibrations 
for the more common tests of the chemi8tr\ of the blood as soon as possible 
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DISCtSSION 

Dr VTaltcr Z£ Simpson — In comparing this uith the methods in ordinary use, such as 
the Dare the Salih etc trhat percentage of error is there in those methods compared with 
the findings luth the photoelectric hemoglobinometert How do rour findings cheek with 
the \an Shke and Ncivconier detcrminntionB 

Dr A E Sanford (closing) — It is a len important question Perhaps no should have 
gone back to lust tear s paper The curies were made and checked with the ran bhke 
oxygen capacitj method That is consideied the standard method FrankJv I believe this 
photoelectric instrument is a better method so fir as accuracy is concerned than the Newcomer 
method and checks uithia t per cent Sertril hundred colonmetnc determinations ono right 
after the other are len tiring to the eics I knou that this photoelectric metliod will re 
here the technician a great deal m routine «ork just in that one respect of relieving eve 
strain. Technicians iJso differ la the noj thev mafth colors \7e hope the photoelectrit 
eve* will stand up and not get fitigued 



EHAMY TRIPLE STAIN FOR FROZEN SECTIONS'^ 


By B W RHAsn, MD,Ft Wayne, Indiana 


F rozen section tissue diagnosis in the operating room has become so de- 
servedly popular that improvement in the technic should meet with favor 
In my hands the greatest drawback was a satisfaetoi^ stain Unna’s poly- 
chrome methylene blue woiked if one was foitunate enough to succeed in mak- 
ing a good batch, but it always seemed that when the time came for using it, 
it was deteriorated Besides a permanent mount could not be made Terry 
has improved this stam wonderfully but his stain also has the di awbacks, that 
it IS difficult to make, fades quickly, cannot be used on all tissues, and tissue 
stained with it cannot be mounted peimanently Turley has suggested a 
quick hematoNjdin-eosm stain, which houever has manj steps, and, in my 
hands failed to produce satisfaetorj’ stains in the time given, due to the fact 
that unfixed tissues do not take stain as readilj' as do fixed tissues Of course 
frozen section tissue diagnosis must be done quickly, the staining method 
must diffeientiate the cells and then arrangement in the tissue so that then 
pathology may be quickly lecognized 

I offer the following staining method as one that I believe fulfills these 
essentials and having the additional advantage that the section examined 
can be mounted peimanently and that it does not fade 

STOCK SOLUTIONS 

Solution I — Saturated alcoliobc solution basic fuchsin foi bacilli (Grub- 

ler) 

Solution II — Saturated aqueous solution eosin 

Solution III — Saturated alcoholic solution methylene blue for bacteria 
Solution TV — Thirty per cent gram alcohol 


PREPARATION OP STAIN 


Take of Solution I 
Solution n 
Solution III 
Solution lY 


3 to 5 c c 
5 c c 
15 c c 
q s to 100 c c 


The coloi of this mixture should be purplish blue The fiesh stain can be 
used at once but is better after ripening for fortj -eight hours Should the 
color be blue or reddish blue, due to atmospheiic conditions or to poor quality 
of dry stains, let stand to ripen for a week or two When stain is right, 
B coll stams violet while B typhosus and B paratyphosus stain pink, B 
diphtheriae rods and bars stain blue with pink interspaces 

»Demonstratea before the American Society of Clinical Pathologists Portland Oregon 
July 5 6 and 8 1929 


490 



RHAJIY TRIPLE STAIN FOR FROZEN SECTIONS 


491 


METHODS FOR FROZEN SECTIONS 

1 Wei method Cut tissue into 4 per cent formalin Float section on 
slide, cover mth stain, and count 40 Kinse with water or dextrose solution 
and examine 

2 Permanent mount (time sixty seconds) 

1 Cut tissue into 4 per cent formalin solution 

2 Section can be floated on slide and stained or can be lifted vith a 
needle or bent glass rod and dipped in the solutions 

3 Cover with stain ten or fifteen seconds (count 30 or 40) 

4 Wash off excess stain with water 

5 Ninety six per cent alcohol (or denatured) until excess stain is re 
moved (five to ten seconds) 

6 Absolute alcohol three to five seconds 

7 Xylol three to five seconds 

8 Hount in neutral xylol balsam 

3 For Terry^s razor sections This stam can be substituted foi Terry^s 
stain The stained picture is practically the same by both stains as shown 
by simultaneous staining on the same tissue by Dr Terry and myself at the 
meeting of the American Society of Clinical Pathologists, Portland, Oregon 
July 5 to 8, 1929 The difference between the stains was that my stain takes 
about five seconds longer to produce the same depth of stain The simplicity 
of preparation of my stam its keeping qualities, and the fact that permanent 
mounts can be made with it are its advantages 

QUICK METHOD FOR MOUNTED SECTIONS (TWENTT FOUR HOURS) 

1 Fi\e to 10 per cent formalin one hour 

2 Acetone two changes one half to two houis each depending on size of 
the block of tissue 

3 Acetone, absolute alcohol ether, equal parts one half to two hours 

4 Absolute alcohol and ether, equal parts one half to two hours 

5 Thin celloidon one half to two hours 

6 Thick celloidon, overnight 

7 Mount and cut 

8 Lift section with needle and immerse m stain (count 30) 

9 Wash in water 

10 Ninety six per cent alcohol (or denatured) to differentiate or until 
stain ceases to come out (about ten seconds) 

11 Absolute alcohol 

12 Xylol 

13 Mount in neutral xylol balsam 

This stain can be used on any sections of hardened tissue whether frozen, 
mounted in celloidon or paraffin It is an excellent counter stam for tubercle 
bacilli in tissues 
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STAIXIXG PROPERTIES 

Tlus stain tends to diSeientiate itself after mounting Sections can be 
left m alcohol a leasonable length of time but can be decolorized if left 
undulv long or bv prolonged exposure to direct sunlight 

Epithebal cells take a bght blue stain endothelial cells laiender and 
small round ceUs deep blue Glandular epithebal cells take on a skc blue, the 
nuclei of spindle cells stain a lavender blue Connectii c tissue fibers stain 
pink nhile muscle fibei takes rose led to magenta IMa^t cells ‘shon dark blue 
with dense blue gianules ervthrocytes stain pink to oiange, Ivmphocytes deep 
blue mtli magenta cvtoplasm Polvnuelear cells shoes blue nuclei svith pink 
cvtoplasni Concretions and mucus stain blue sshile caseous material stains 
pale red Degeueiated areas stain bght blue to pink Speiinatozoa stain with 
the head blue connecting piece dark red and tail pink 

"WTiile this stam is intended foi tissue it is useful as a triple stain for 
blood smears and for bacteria 

Foi Blood Smc(ir& (Quid Stain) 

Better than eosiu-hemato\e bn and about as good as AViight s stain 

1 Fix blood smeai uith denatured or othei alcohol 

2 TFash or blot 

3 Coter with stain oue minute 

4 Wash with tap water blot and dr\ 

Xuclei blue neutrophile ectoplasm pink Lcmphoccte ectoplasm red to 
reddish blue Basophiles same as in Wnght stain eosinopliile granules pink 
to opaque white tbke crvstalsl Red cells pink to oiange pole chroniatophibc 
cells red. 

J.S a Stain Toi Bacteiia in Smeats and Cidiincs 

1 Fix with heat 

2 Cover with stam oue half to oi i mimitt 

3 Wash and dre 

XegTi bodies stam magenta ccith blue gianules neice cells bght blue B 
tc'phosus and B paratc phosim A and B stam pmk B cob and B dc senterv 
stam bght to daik blac B diphtheriae beads and bais stam blue and intei- 
spaces pmk B mflueuza and leptothnx, bais and polar bodies blac, mtei- 
spaces colorless Pneumococci blue with capsules m sputum glistening white 
in a red field Staphvlococci and streptococci blue (some streptococci stain 
pmk) Gonococci deep blue (stand out m cagmal smeais) Weuingocoeei (m 
cultures) bve cocci laveudei old cocci pmk 3Iic catarrhabs (in cultures) 
live cocci blue old cocci pmk Blastomcces (leasts) blue capsules pink 
Spirochetes some pmk some laieiider Mould uncebum daik red or laven- 
dei spores blue capsules colorless Spoies nhite beads nith iiolet capsules 

I have tissue blood and bacteiial specimen slides nliich nere stained bv 
these methods m 1927 which aie still well stained Some of these sbdes were 
shown at Portland last lear In makmg this stam be sure to have rebable 
dves My expeiience with some makes was disappointing 



THE EFFECT OP BILE ON THE AGGLUTINATION REACTION* 


Ruth Gilbert, AM M D , ano SIarion B Coleman B S , 

Albantl Neu York 

O F Tlir factoi’s that jna^ lead to irre ^ulauties in agj^lutnmtion tests foi 
phoid and paratyphoid feyei yaiiations in the cultures used are prob 
ablj the most impoitant Besides the difterences in agolotmability of \anous 
strains of typhoid and paratyphoid bacilli cultures maintained in bioth or on 
agar, y\hich haye been satisfactoiy for weeks or months, maj suddenlj show 
spontaneous clumping, loss of motility oi other undesirable qualities The 
bacteriolytic pioperty of certain sera, if not rendered inactive may also fur 
iiish a source of erroi In a study of means wheieb\ this property might be 
inhibited, it w is found that hciting at 55'’ ( foi one half lionr ^ yyhile other 
wise satisfaeton at times loweiod the agglutination titer bodium citrate 
Jikew ISO pi 01 ed iff coin c but a concentiation sufficient to inactii ate eorapleteh 
the btic piopertics is hypertonic Ryti* has leportcd that this reagent ehmi 
nates the so called zone of inhibition in seia Of the yauous methods 
studied the ust of bilc in the culture medium oi as a diluent of the sera 
proyed the most sutisfactoij , since it yvas found not onl) to inactivate the 
lytic properties of the serum, but also to hayc a fayorable action on cultures 
groyvn in medium containing it 

It IS generally Jcnoyin that the giowtli of B typhosus inaj be stimulated 
by the presence of bile in cultme media especially m those used for isolating 
the organisms from blood Hauduioy ® Caiiblot * and De Jong and Hauduroy 
attribute this to a desti action of the lytic actnitj of the bacteriophage Our 
results can hardly be explained by this theory howeyei, since the presence of 
bile has inhibited the Ij sis of 1 died as w ell as liy nio oi ganisms Pf annenstiel ® 
and Pfaiinenstiel and Kortman^ haye shoy\n that the piesence of bile or bile 
salts renders inactne the bactciicidal, bacteriolytic and other complementaiy 
propel ties of sera Forinicola® lepoits that bile acceleiates the agglutination 
leaction and may mcrease the titei of seium markedly 

During tyvo years, our staff inciiibeis haye perfoimed m dupbeate 350 
microscopic tests using typhoid bacilli giown foi eighteen hours at 37° C m 
extiact broth and in peptone yyatei medium containing 3 pei cent fresh ox 
bile, the optimum amount indicated by pieliminaiy tests The stock cultures 
were kept on infusion agai 

Pieparation of Bile Medium — Combine 1 kg distilled water 10 gin 
peptone, and 30 gm fresh (5 gm dehydrated)* ox bile and bod rigoiously 
for from three to fiye minutes Leaye in a cold room overnight and filtei 

Read before the Eighth Annual Convention of the American Socletr of Clinical Path 
ologlsts Portland Oregon July 0 0 ond 8 10*0) 

Prom the Dhisfon of Laboratories and Research New York State department of 
Health Albany New York 

Peptone water containing 0 6 per cent dehjdrated bile has been used with eauallj good 
re<»uUs providing It Is freshly Altered V precipitate forms more rapidly In this medium 
than In that containing fresh bile 
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tlirougli paper until clear Dispense in bulk and sterilize in steam at 121° C 
for twenty minutes Store in the eold room Decant or filter through paper 
befoie tubing and sterilize in steam at 121° G for twenty minutes Since solu- 
tions containing bile develop precipitates, medium containing it should be used 
within a week after filtration 

The specimens examined included diied blood and seia The tests weie 
made by the hanging-drop method and incubated one hour at 37° C Usually 
the work was done by two individuals, and the lesults ivere compared aftei 
completion No lytic activity was observed with the cultuie in medium con- 
taining bile, while lysis was frequently so marked with the one in bioth that 
it was neeessaiy to repeat the examination aftei inactnation of the seium 
Otherwise, appreciable difterences did not occur at an}’' time in the reaction 
obtained vith the two cultures The usual fluctuation in motility and the 
variation in the ehaiaetei of the clumping in the broth cultuie weie noted 
fiom time to time, but the culture in media containing bile "was unifoim 

Cultures grown in bile medium have not been found entneh satisfactoii 
foi macroscopic agglutination tests, the lytic properties of some seia lemain- 
ing active when tested with this cultuie Howeyei, excellent lesults aie ob- 
tained with sera diluted with 0 85 pei cent salt solution containing 3 pei cent 
flesh ox bile and allowed to stand for a short time befoie the addition of either 
a living broth cultuie oi a foimalmized suspension in 0 85 per cent salt solution 

SUJIMABY AND CONCLUSIONS 

When cultuies of B typhosus oi B paiaUphosus have been giown in 
media containing appropiiate amounts of bile, no evidence of loss of motility, 
spontaneous agglutination, or lysis has been noted in micioscopic agglutina- 
tion tests Also, the addition of similar amounts of bile to the salt solution 
used in diluting sera for the macioscopic agglutination test has rendered their 
lytic properties inactive The action of the bile may be due to a lowering of 
the suiface tension, but fuithei study is needed to deteimine the basis for the 
leaction 
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GINGIVITIS* 

V The CnABAOTEB op the Excdatb in GiNonnis 
Br Kosebt a Keilty M D , Washington D C 


'T’HIS IS the fifth in a series of papers on the general subject of gingivitis, 
•». and It IS presented from the baetenologic Tievvpoint My approach to the 
subject VI ill be found in previous reports ' = * While the problem as a whole 

rightfully and strictly belongs to the dentist* this phase of the report maj 
interest those working in mouth bacteriology 

As one studies the bacteria of the mouth the maze of possibilities becomes 
endless It is far from the simple isolation of a streptococcus, a staphylo 
coccus, or a diphtheria bacillus as outlined in the textbooks Where one 
delves into the relationship of the bacteria found in thousands of mouths and 
attempts to check the findmgs against the pictures of gross pathologic condi 
tions, as V lewed from the conceptions of the pathologist the problem at times 
stems hopeless 

By gingivitis I mean any mflaramatoiy process involving the soft tissues 
about the necks of teeth Where the lesion has extended to the bone the 
term gingivitis may be augmented bj peiiodontitis As far as the exudate is 
oonoemed all factors are included under gingivitis I am not attempting to 
discuss causal relationship here, and I am mmdful of all the other factors 
which may be present in a given case These have been discussed in other 
papers It would seem wise to group all forms of inflammatory changes in 
the gums from acute trench mouth and Vincent’s angina to pyorrhea under 
the general terms of gingivitis and stomatitis qualified bv their appropriate 
descnptiv e terra This is especially true the more one studies the bacteriology 
and tends to simplify the subject as a whole right in the beginning 

In the first place u bile the critical stud y of a thousand or fiv e thousand 
mouths u ill place them in groups subject to classification after all, each indi 
vidual mouth is an entity and the factors found must be evaluated per se as 
far as that particular mouth is coucemed Great individual variation occurs 

The perfectly normal mouth is a rare condition The gingivae arc 
involved to some extent in over 90 per cent of hospital admissions and even 
higher in general dental practice Normal gums” are firm and pale, abnormal 
gums are red and inflammatory m appearance Normal gingival sulei are tight 
and contain nothing but a few desquamated cells, an occasional leucocyte and 
V ery few bacteria, if any , on smear The presence of actual material about 
the necks of teeth and in the gingival sulci constitutes an exudate Many 
mouths, where cleansing is not a routine after eating, contain foodstuffs about 
the necks of teeth but this is easily differentiated from exudate The exudate 
IS, of course, the product of reaction from the subgingival and periodontal 

•Read at the Eighth Annual Meeting of the American Society of Clinical Pathologlate 
ForUand Oregon Jub fi 6 and 8 19 9 From the Uaboralorlee of the Diagnostic Center U S 
\ eterane Bureau Washineton D C 
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tune might be discarded At the same time the importance of maintaining 
the necessity for a symbiotic relationship with fusifoim bacilli could be dis- 
carded Let us consider B fusiformis and spiiilla as definite entities until they 
are more satisfactorily studied As far as the spii filiform organisms are 
conceraed we aie now at the stage the streptococcus was in seveial years ago 
when It was spoken of as S longior, S brevior These were mere terms and 
meant that then terminology lepresented the state of our knowledge at that 
time 

Boiielia vincenti appear constantly in gingival exudates They are best 
seen in fresh saline smears undei the high dij powers of the microscope As 
a rule the more active the infection is the longer the forms are, the more 
active they are and the more spiials they have as compared vith the looser 
more undulating types seen in chronic cases In these acute cases at times 
they closely resemble T pallidum under the daik-field and while they can 
as a lule be differentiated, occasionally tins is impossible For those who arc 
not perfectly familiar with T pallidum undei the darlc-field a positive diag- 
nosis in acute suspected syphilitic lesions of the mouth should be fairly cci- 
tainly made before one is too dogmatic on the differentiation 

Considering all spirilla not definitely Treponema pallidum found in the 
mouth under the generic heading of Borrelia \incenti, they aie subject to 
descnption Examined in fresh saline suspension, they vaiy from 3 to 15 
microns in length and are unifoimly thin with slightly pointed ends Usually 
approximately the same size holds for the piedominant type present in a 
given mouth As a rule the more chronic the case is the shoiter the prevail- 
ing forms are and the more acute the case the longei the foims aie In the 
same way the more inactive the process is the moie sluggish the organisms 
are in movement and the more acute the case the nioie actne In activity 
they have a chaiacteristic movement which is sharp and jerky with an in- 
stant period of complete quiet They may move in a very small sphere back- 
ward and forward, or they dart in all diiections They are gram-negative as 
a group, and when gram-positive foiras are seen, something is usually wrong 
with the stain They take several stains including fuchsin and gentian violet 
In stained preparations they are moie drawn out ivith an undulating wave 
and are, therefore, coimespondingly longer I have seen at times a wavy 
membrane but this is not the rule At times in the dark-field they seem to 
have either a splitting longitudinally or actual flagella but this also is not the 
rule Their bodies are uniformly stained and intracellular granules is not 
the rule 

Many attempts at cultivation have been made but nobody has described 
entirely satisfactorily a method which will allow definite pure culture studies 
I have tried many possibilities At times anaerobically I have thought I had 
more than a transfer but they always die out Eecently I have had some 
actual growth on twenty-four-hour blood agar plates in apparent symbiosis 
with staphylococcal colonies I have thought at times that fusiform bacilli 
were showing evidence of transmutation to spirilla but I have never had any 
actual success I know of several studies now being earned out along 
anaerobic lines for the cultivation of spirilla and any one of these may prove 
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successful anj day Unless spirilla can be made to start under aerobic con 
ditions tbey must be started in mixed culture first and eventually, bv trans 
fer, made to grow at the expense of their symbiotic fellows and not otherwise 
as now happens 

In the gingival exudates, spirilla classed under the genus Borrelia can 
be easily detected by fresh, wet smear or by stained smear and their presence 
indicates inflammatory action They are not present in normal mouths and 
they disappear in cases appropriately treated They are transferred, of course, 
from mouth to mouth mainly by kissing At the present time there is a 
marked increase in cases of acute ulceratne gingivo stomatitis (trench mouth), 
due in part to great numbers of active borrelia which probably represent viru 
lent strains of the organism 

The next most common organism in gingival exudates is the fusiform 
bacillus This is also loosely described in textbooks but in Determinative 
Bacteriology^ is under Order II Actmomj cetaceae Family II, Myobacten 
aceae, Genus IH, Fusiformis, No 2 Fusiformis dentium, Hoelling It is ten 
to twelve microns long, slightl> curved with pointed ends It is usuallj not 
motile but at times it is quite motile, swimming about in a slow graceful 
fashion It is gram negatne While it maj be obtained both on blood agar 
plates and in anaerobic cultures or by a combination of both it is difficult to 
obtain in pure culture It is readily recognized in wet and stained smears, 
\anes in numbers and while it is usuallj present in the same smears with 
borrelia it may appear independently It is not present in perfectly normal 
mouths 

The next organism in order of frequenc> is a small comma like bacterium 
more like a tiny polj'^vog with a small body and a tail, not an actual flageUum 
This has the greatest motilitj of anj of the motile forms and darts all over 
the field It is apparently described under a vanety of names and again until 
more definitely placed, Vibrio sputigenus (M D B “) best places it 

There is a raoie or less constant longer broader bacillary body with blunt 
or even square ends, uonmotile sometimes in pairs oi short chains and alvajs 
grampositne This belongs to the lactobacillus group It has recently been 
described as an associated cause of dental canes but it is present in most 
exudates without any evidence of caries 

Under the more or less general term of leptothrix, mj celia are present in 
most exudates but more in the sordcs of neglected mouths and in lessened 
numbers in the more acute and advanced cases of gingivitis These appear as 
long interwoven mycelial threads, aie nonmotile and as a rule gram positive 
Occasionally branching is seen but this is not the rule From cultures in 
symbiosis with the coccal colonies they appear as long swollen threads with 
many intracellular bodies They are the least pathogenic of all the various 
types since they appear in abundance in the least active mouths 

In many exudates there are found clumps of bacilli of the gracefully 
moving fusiform type, which are in three formations First they are occa 
sionally definitely agglutinated, much more often they appear as developing 
rosettes There is a central body mass and from the periphery the bacillary 
bodies protrude as in a ray fungus In the third form the bacillary bodies 
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are diiected and folded in one direction so that the appeal aiice is that of tJie 
tuft of a pineapple Similai losettes neie shoun to me by Broders last yeai 
ill some tonsil sections I am not sine iiheie thei belong but thei are a fre- 
quent finding in gingnml exudates 

There aie occasionally othei forms of fungi, injcelia and j easts They 
are inhabitants of individual mouths and do not belong to any group con- 
stanth found in exudates The veasts uhich ha\e been suspected bi some 
vriteis aie not present in numbers of cases but occasionally a single case mil 
shoM them in abundance 

The other bacteiia piesent in exudates can best be deteimined b> cultural 
methods and the blood agai plate bungs out most of them The floia is moie 
01 less constant foi a gii en mouth slioii s the same type from indiyidual sulci 
and pockets mth laiiations of piedominant colonies from different locations 
The exudates aie influenced bi seasonal changes, heayiei in mntei and lighter 
in summei Poi example the pneumococens, piedominant in ivinter, almost 
disappears duiing the summer Gingna! floias bloom in txpes at epidemic 
times during the mnter and keep pace mth the geneial tonsil and phaiingeal 
floias Theie aie forti six difteicnt larieties of bacteiia described in the 
Mamtal of Deteiminafne Bactei lologij as haiing been isolated fiom the mucous 
raembiane of the mouth oi from the sputum I belieie I haye isolated thiitj- 
thiee of these different tipes from gmgiial exudates in this irork so fai and I 
know this will inciease as the cultuial studies are augmented and elaborated 

Diffeient fonns of stapin lococcus and stieptococcus aie piesent in all exu- 
dates The cliaiaetenstic staphi lococcus is a muddy, moist, glistening, mush- 
room, jelly-like eoloni in which othei forms of vliite cocci glow and in which 
fusiform, baeillaii mjcelial and iibrio symbiosis appear in the colony This 
IS especiallj true in the lieavi parts of the smear and at points where it is 
confluent The pure white and lelloii staphylococcus is not the lule but at 
times piedominates At other times deep yellow and pink colonies appear in 
the oldei plates The muddy staplij lococcus is usuallj hemolytic, at times 
markedh so and at other times shous an opaque sheen in the zone of the 
hemolysis The diiei muddj colonies with gram-negatiye cocci aie those of 
Neisseria catairhalis (Micrococcus catairhalis) The staphylococcus and the 
cataiihabs aie closely allied and often only in the gram stain can they be dif- 
ferentiated, those coeci u Inch are positive being staphydococci and those nega- 
tn e eatari halls Many of these colonies with gross sanations distinguishable 
only under the dissecting micioseope show marked variations in the cocci 
when stained They appeal as globoid bodies often svith xmriations in size, 
masses, tetiads, diplocoeci and continue to transplant in then form or change 
markedly' from plate to plate There are charactenstic muddy colonies of the 
general ty pe of staphylococcus in all exudates Inch represent different 
strains in different mouths 

The stieptococcus is subject to an even wider laiiation The colonies aie 
flat, moist, gray', peaily' white, opaque and digesting The hemolj'sis is small, 
marked, sharply defined, and green The vind hemolysis predominates in 
most of the cultures Streptococcal groups may be designated by their blood 
agar plate reaction and I am now woiking on their serologic grouping 
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There are many other organisms isolated from the exudates of particular 
cases In a recent unseleeted group of one hundred cases'' sho-wmg all tjpes 
of gingivitis, in addition to the different strains of the streptococcic and 
staphylococcic groups which make up the vast preponderance the following 
organisms n ere found pneumococcus, B diphtheria B hoffmannu yeast and 
an miidentified bacillus At times I have found B coll B influenza hut never 
B typhosus nor B tuberculosis 

The protozoa in the mouth foini a very important link m the etiology of 
gingivitis The gene) ally accepted mewpaint that they at e harmless pai asites is 
erroneous They apparently do not produce metastatic lesions outside of the 
gingivae but in the gmgu al sulcus they are most active irritants m the con 
tinuation of suppurative processes It is not my purpose to review the htera 
ture nor the eontrov ersj here hut merely to state their findings 

The most frequently oeonrring protozoa is Endameba gingivalis (Gios) 
This organism is found in 71 per cent of my cases It appears most frequently 
in the deep pockets of the more chronic cases hut it also mav he found m 
acute cases It is present in association with the other floia It is not bv nnv 
means the only etiologic factor it is not a specific cause of py orrhea but it 
IS an important factor It may in a veij small group, less than one half of 
1 per cent, be the one factoi which will clear the case up and m those cases it 
IS of prime importance 

Endameba gmgivalis' has been well described by Smith Bass and Johns 
Kofoid and Swezy and others I vvonld like to add here and present evidence 
later, that in addition to the v ogctative forms it occurs m cyst form in com 
mon with other endameba I have no evidence v et that it invades the tissue 
of the gingivae or that it appears in the intestinal flora in these cases 

The next most common protozoa is the trichomonas This was first dc 
scribed by Sternberg 1862 who named three distinct forms {'Wenyon) 'Wenyon 
suggests the generic name Tnehomonas elongata the first proposed by Stem 
berg as against T huccalis of Goodey and Wellmgs On the other hand in 
order to differentiate easily from T vaginalis and T hommis T bnccalis 
(Steinberg) would seem appropriate Bynch’ has studied the organism ex 
tensively in cultures I have found it several times very abundantly in an 
aerobic cultures, sometimes it is found after a week s incubation when it was 
not seen in the original smear In a senes of positive gmgival eases in which 
the feces were studied T hommis, identical with T huccalis w as f o-and in tw o 
eases I believe after more careful search in a greater number of cases this 
protozoa will be found more frequently in both the mouth and feces and the 
relationship between the two more definitely decided Trichomonas in the 
month IS as a rule much smaller than T vaginalis and more nearly the size of 
T hominis m the intestine In my estimation this parasite occupies the same 
relative position as to pathogenicity in gingivitis as does the endameba 

There is another much smaller protozoa which I have frequently seen 
and only lately have been more carefully searching for This is a smau 
motile cell with either a single fiagelliun as m the species Bodo or it is a form 
of infusoria with an attachment process This is of frequent oeourrenee and 
warrants more critical study 
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I am suie I liaAe seen one oi two definite Giaidia in gingnal exudates 
Foi the past year I have been closeh on the lookout but have not encountered 
a case It is evidently veiv laie The same niaA be said of Cercomonas In 
my early woik I have mistaken Ceicomonas foi Tiichomonas, since I haie not 
seen a single instance of Cercomonas duiing the past yeai There are no other 
piotozoa, neither Aegetatn^e nor cists vitli vhich I am familiai, that have 
been seen in the gingival exudates thus fai studied I have been looking 
for Blastocvstis hominis but do not belieie that it occuis in the mouth 

DISCUSSION 

Theie is a geneial telidenei, because ot the conditions piesent and the 
consideration of bacteiia and protozoa as inhabitants of normal mouths to 
disiegard then importance in pathologic lesions and to look foi other factors 
111 etiologi The more one studies tliesc bacteria the moie impoitant thei 
become and vith tieatiiient directed at them tlie gieatei is the impioiement in 
lesults The exudate about the sulci of tectli is even moic complicated than 
the fecal floia, but it can be woiked out lelativeh satisfactoiih so that indi 
vidual cases may be tieated moie intelligentlj 

Since the pathologic changes in the giiignae and bone about the teeth 
of an inflammatoij eharaetei have all the eaiinaiks of an infectious natuie, 
it seems reasonable to gne the bacteria and piotozoa found then iightful 
impoitance and consider them m a diiect etiologic lole 

The apparently widelj separated conditions knonn as “tieucli mouth” 
and “pyorrhea” become closely i elated on the basis of the study of then 
etiologic organisms Poi this leason I haie giouped all inflammatoij changes 
in the gingii ae undei the heading of gingivitis and have worked out foi each 
ease its etiologic flora 

In studying the exudate, its gioss and microscopic appeal auce must be 
considered fiom a puielv cellulai exudatiie standpoint In the mouth ex- 
tianeoiis cytologj introduced in foodstuffs must be difteientiated The pio 
tozoa, Endameba and Tiichomonas, aie moie oi less common with Cercomonas, 
Giaidia, Balantidium and Bodo occasionally seen The spiiilla undei the name 
of Boiielia iincenti, the fusifoim bacillus, B acidophilus, Vibiio sputigeniis 
and micella aie constant findings The staphjdococciis and stieptococcus as 
gioups are also constantli piesent A laige uumbei of othei organisms mai 
appeal in indiiidual mouths such as the pneumococcus, B coli, B influenza 
and iiiulent tj'pes of B diphtheriae All of these oiganisms have a diiect 
healing as etiologic factois of the gmgnitis pei se In addition, the invasion 
of the subguigival tissue acting as a poital of entii becomes one of the most 
impoitant focal points of infection foi the production ot metastatic pathologi 

CONCLUSIONS 

Definite gmgival exudates appeal in the sulci about the necks of teeth 
11 Inch are subject to a baeteriologic studj m lelationship to the disease pies 
ent in the gingivae 

Perfectly normal mouths do not liaie exudate about the necks of teeth, there 
foie, the presence of exudate about the necks of teeth is an indication of in- 
flammatory change in the gingivae 
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0)1 thi, basib of tile bactenolOoic studj of oiiio'nal eiudates such diseases 
jioH knoira as tieiich mouth, Vincent’s angina and pjoirhea become diffeicnt 
manScstntions ot a single cutiU, gingnitis 

The prei ailing organisms are Boirelia, B fusiformis, ^ ibrio sputigeiuis 
a bacterial fioia B acidophilus and m\celia 

The pi e\ ailing protozoa are Endameba and Trichomonas 
The studj of the baetenologj and cttologv of gmgisal exudates places a 
nonspecific bacteml etiologj for gingintis of equal if not of greater, importance 
than the other factors now considered piedominant bj the dental profession 
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DISCUSSION 

Dr M il Patton — Tins question of mouth bacteria is an important out. and gomcthing 
ulnch needs further work both in the eultivntion and isolation of the bacteria causing it It 
IS surprising to find in some mouths vvlierc they Jmve large ulcere etc that vou will find 
vprv few spirilla In other casts where Ihcj hate small ulcers or single ulcers it is sur 
prising liow mam more spirilla you will find I was glad to lieir Dr Koiltv sa> tlmt 
at the present time ho paid no attention to the number of bacteria present I tliink it is 
rather important that ho does not fry to classify the bacteria We find in mouths where 
there are a great number of bacteria nnd where they are extremely motile tJmt these arc 
the worst cases TJic dentisti in our town arc cognizant of tho fact that removing teeth 
promiscuouslv without first having smears t ikcn from the teeth is not a good procedure 
I have seen largo ulcers nnd death from just the removal of teeth Some mon think that 
the spirilla of the mouth have something to do vnth tertain forms of ancmin particiilnrh 
infectious mononucleosis and allied type*! It occurred to mo that there iruglit be some 
relationship of the bacteria of the mouth particularly the spirilla to chronic myocarditis 
nnd artenosclerosjs In the work of VVarthin, in which he stained the tissue of the heart 
m sclerosis of the heart muscle, he almost always found spirilla and classified them as 
Treponema pallidum Tins view has not been entirely accepted by otlicrs but it might be 
well to think of these treponcmes as some other form of spirilla closelv resembling pallida 
types 

Dr I-rcdcncX H Lamb — have wondered if others have thought as I have about ex 
pressing the volume of tho infected area in figures If the diameter of the average tooth 
IS about one fourth of an inch, the circumference of the tooth is about three fourths of an 
inch and if tho depth of the infection is three eightlis to one half inch it is easv to figure 
that, if there aro twenty infected teeth the infected area is equal to a ribbon of infection 
approximately fifteen inches long and from three cightlis to one iialf inch in widtli One 
need liave no doubt then about the teeth being a prolific source of infection since we have 
an enormous number of bacteria in potential contact with the blood stream 

In regard to the last speaker’s reference to Dr Wnrtliin’s work on spirochetes I 
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can say with certainty that the organism which Dr Warthin speaks of as being treponema 
paUidum is without any doubt that organism 

Dr E C Eosenow — The facts brought out bj Dr Keilty are unquestionably of the 
greatest importance Infections of the gingivae as a source of general ill health and the 
source of grave systemic disease has scarcely been considered bj physicians and dentists 
His presentation leaves no doubt that gingivitis is an important source of such infections 
Of the numerous kinds of microorganisms at hand, none is perhaps as significant as the 
stieptococcns, at least as far as relation, to sjstemie disease is concerned Drs Cook and 
Stafney workmg inth me in the section on Dental Surgery at The Mayo Cbnic have shown 
conclusively that the exudates in periodontitis contain streptococci of the viridans group 
like those isolated from tlie apices of pulpless teeth and which also tend to locabze and 
produce lesions in animals similar in location to those at hand in the patient from whom 
the material is obtained, elective localization 

I hope that Dr Keiltj ’s presentation will do lerj much to awaken interest in this 
important and greatly neglected source of infection 

Dr FranL W Hartman — I would like to ask if Dr Keiltj sees anj constitutional dis 
turbances in anv of these eases, espeeiallj in the marked cases 

Dr fiohert A Kcilty (closing) — The point that Dr Hartman has ^ust raised, might be 
discussed by some of the California men A group in California working on ctiologie factors 
dropped off it seems to me just as their ciadence was comincing Thej gave infectious fac 
tors a secondary role and constitutional disturbances a primarj role As a primary 
role a constitutional disturbance plajs an important but a minor part in tins group of 
cases Tuberculosis and diabetes are secondary to other more definite gingival factors 

In answer to Dr Eosenow, I am glad to know that Dr Cook has shown that these 
orgamsms do the same as those isolated from the deeper pathologic areas In fact the avenue 
of infection or portal of entry is more commonly by the gingnal route than it is through the 
root canals in mj opinion There is no reason whatever for extracting a tooth because it is 
just dead, espeeiallj when it does not show anv periapical pathologj Manj dead teeth with 
root canal fillings are sterile and will remain so for a number of years 

The last point, there are entirely too many deaths starting in the extraction of a 
single tooth and ending in cellulitis of the face and neck These are preventable cases when 
a mouth has had preoperative specific treatment from the standpomt of the gingival infections 
present Under these conditions anj' amount of surgery can be done at one time when the 
danger of secondary flare ups is reduced almost to nothing 
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0 DIPSTBITBIAB Hydrolyzed Senna Agar for the Isolation of O Dlplitlierlae Tiomp 

son L. J Infect Dia 46 163, 1929 

A Bcrom agar has been prepared by treating Looffler^s blood serum, dehydrated 
with sodium hydroxide and incorporating the noncoagnlated product in agar The 
medium promotes the growth of diphtheria organisms, and inhibits certain other organ 
isms found in tho throat It is easily available, easily prepared can be safely sterilized 
in the autoclave and offers the convenience of an agar medium for the plating and 
isolation of pure cultures of Corynebactennm diphthenae 

Tho formula follows 

Loeffler^s blood serum (Bacto dehydrated), 40 gm , water (at 40 C), 250 cc 

mix well, sodium hydroxide (normal) ISO cc, place in incubator at 37 C for forty 
eight hours, neutralize with 5 per cent hydrochloric acid to Ba 7 0 using bromthymol 
blue, add 2 5 gm sodium citrate, wheit dissolved, titrate to Pjr 6 4 with 3 per cent 
citric acid, to this add, while hot, an equal amount of 3 per cent agar solution pat m 
tubes or flaslcs as needed and sterilize in the autoclave at 15 pounds pressure for flf 
teen minutes 

VHBBITOA Cultivation of Bartonella BaclIlJfonnls Battlstini T S Ann Facul de 

Med Lima 28 No 10, 243, 1927 

The author ^3 technic for cultivating Bartonella is quite simple A small drop of 
blood from the finger of the patient is withdrawn by means of a pipette into semisolid 
medium (scrum agar, foe example), the end ta sealed la the flame and the whole placed 
in an incubator at 28 C Colonies are visible in fi\e to six days The individual 
bodies are OC x 02 microns to 16x05 microns they are gram negative, markedly 
motile at tho junction of medium and water of condensation, but flagella have not been 
demonstrated In old cultures spmllar forms aro seen, from 7 to 30 microns in length 
Growth wiU not take place lu fluid media, only on solid or semisolid and under aerohio 
sis Cultures had no action on any of the I7 sugars tested The reaction of the medium 
may be between 6^ and 8 2, but the optimum is 7 4 to 7 6 A temperature of 56 
C destroys the organisms in ten minutes of 60 C m five minutes 1 per cent formol 
tncresol, or lysol in ten minutes 

Whether in culture or blood they wiW not pass through Berkefeld filters V or N 
In citrated blood they romam viable at 14 and 26 C for three and one months re 
spectively, m culture at laboratory temperature (22 to 25 C) they survive for sixty 
days even though no precaution is taken to prevent the medium drying 

STAIN A Modification of Mayer s Hemalom Sass J B Stain Tech 4 127 1929 

Dissolve 50 gm of alum AI,CNH),480. m a liter of boiling water Remove from 
the hot plate and add 1 gm of hematoxylin (obtained from Coleman & Bell National 
Aniline Co , or Mac Andrews and Forbes) Add 1 gm NalO cool and filter The stain 
should be filtered whenever a metaUic ’ scum is present The solution is best when 
fresh, but its staining properties are retained for at least six months The keeping 
qualities are now being tested 

The slide to be stained is transferred from water to the staining fluid It is 
washed in distilled water then in tap water (or 1/100 Na,CO,), and again in distilled 
water Finally it is dehydrated and cleared as usual An aqueous or alcoholic counter 
stain may be used This is primarily an histologic stain 
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MOSQUITO An Improved. Method of Mounting Mosguito Larvae, Gater, BAR Bull 
Entomol Research 19 367, 1920 

The mounting medium used consists of (in percentage) water, 10 0, picked gum 

arable, SO, chloral hjdratc, 74 0, glucose sc nip 5 0, glacial acetic acid, 3 0 

The Ining larva is placed on a slide and all surplus water is removed, some of 
the medium is dropped on it, and then a cover glass Clearing begins ns soon -us the 
larva is dead (and with most species is complete in two hours, but with highly pig 

mented species not until perhaps twenty four hoursl After mounting for permanence 

the preparations arc set aside to drv, a process that in a moist atmosphere may take 
three weeks, before being ringed “The advantages claimed for this method arc siin 
plicitv of technic and cfRcicncv of clearing ” 

DIPHTHEBIAE A New Suspending Medium foi Intracutaneous Virulence Test, Stone, 
E B, and Weigel, C Am T Piib Health 19 1133, 1920 

STO^E WEIGEL VIPUIINCI TEST SUSPEMIING MEDIUM ( \G PFPTOSE BPOTll) 


Ov cn dried agar 0 2% 0 2 gm 

Water to make 100 cc 

Boil briskly to dissolve agar, then add 

Peptone (Witte’s) 4 0% 4 0 gm 

Sodium chloride (c p ) 0 0% 0 5 gm 

Beef extract (Difco) 0 3% 0 3 gm 

Dextrose (Difco) 0 2% 0 2 gm 

Boil at this stage in double cooker 
Adjust to Pn 7 0 

Then add n/1 Nn(OH) 0 7% 0 7 ce 


Sterilize at 13 pounds pressure lor thirtj minutes, after tubing, 1 c c per tube 
Cork tubes and seal with paraffine Care must bo taken to prevent evaporation of 
stored medium since a verj sbght concentration increases the percentage of agar suffi 
(lentlj to solidifj the fluid Different lots of shredded agar vnrj in "setting” prop 
crties, so each new lot should be tested 

UNDULANT BEVER The Diagnosis of Br Abortus Infection in the Udder of the 

Cow, Torrey, J P Am J Pub Health 19 360, 1929 

Bj the application of the Huddlcson rapid agglutination test to the milk, practically 
all animals carrying Br abortus in the udder can bo detected The first few streams 
from each quarter are drawn into clean test tubes or vials The strippings should 
never he used A composite sample is of little value since only one quarter may be 
infected About 3 drops of rennet are then added to the milk and mixed thoroughly 
The tube may be put either in an incubator at 37° C or in warm water at about 40° 
C If the tubes can be placed in a slanting position, the curd will settle to one side 
and clear milk serum, with which the test is made, will separate Serum will form in 
about 2 hours and maj then bo used the same as blood serum in the rapid test do 
scribed by Huddleson Tests mav be made as soon as the serum separates, but, if the 
sample can be placed in an ic c box or cold place, the fine particles of curd will settle 
and leave a much clearer serum Sour milk will give an unreliable tost Milk in which 
the curd has become partially digested cannot be used as this interferes with the test 

PLAGELLA Stain for, Parconi, A Bull d’histol appliq k la physiol 6 306, 1929 

The writer describes the method for staining bacterial flagella proposed by Petragnani 
in 1922 The first step is mordanting of the carefully prepared bacterial films in a mix 
lure of the following solutions 
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Solution A 


Tannic acid (purest) 

7 0 gm 

Feme chlorid 

35 0 gm 

Ethyl alcohol 

35 0 c c 

Distilled water 

150 cc 

iSTofiition S 


Potassium alum (crvatnls) 

3 0 gra 

Zinc acetate (crystals) 

0 5 gm 

Acetic ncid, glacial 

3 0 drop' 

Distilled water 

10 0 c c 


After cashing the preparation is stoincd cold in Ziehl s carbolfuchsin gentian 
\iolet, or in a saturated alcoholic solution of cr\stnl \iolet id anilin water (Formulas 
not given ) 

STAIN Combined Nuclear and Differential Brllmyer G J Science 68 114 1928 

1 Stain sections in Dolaflcid s hematoxylin for Ii%e minutes 

2 Pass through distilled vatcr to remoie excess stain 

3 Stain in 0 2 per cent aqueous solution of acid fuchsin for ono minute 

4 Pass through distilled water to remoio excess stain 

o Stain in the following solution for two to three hours 

Anilia blue (water soluble) 0 5 gm 

Orange G 2 0 gm 

Phosphomolybdic acid (1 per cent aqueous solution) 100 0 cc 
C Pass through distilled natcr to rcntoic excess stain 

7 Pass succcssi\oly (rapidly) through the following grades of alcohol 36 per cent 
70 per tent and 95 per cent 

5 Complete dehydration jn absolute nleobo) in one half to 000 minute (Wator 
free acetone may be used 10 place of absolute alcohol with but little or no shrinXage of 
the cells ) 

9 Clear in \ 5 l 0 l 
30 Mount with cover glass 

With this staining nuclei will appear a rich red epithelial cells pink connects e 
tissue bluo and muscle red Bed blood cells will stem vellowish in \eins and reddish 
in arteries Colloid and mucus stain blue 

The staining seems to follow any fixation well Sections stained by thi!> method 
have not faded in five years 

The writer states there is nothing new in the procedure other than the method of 
combining Delaficid « hematoxylin with Mallorv s connective tis ue stain 

EXUDATES Classification Text for Exudates and Transudates D Allocco D Eif 
Med Naples 45 1209 1929 

The following procedure is suggested as a means of differentiating lictvvpon exudate's 
and transudates 

To 4 or 5 c c of alcohol warmed in a tost tube to 90 C the fluid to be examined 
IS allowed to fall drop by drop Exudates form at once an albuminoid coagulum which 
settles to the bottom of the tube later rising to the surface Transudates form a powdery 
cragulum remaining on the bottom of the tube 

SCOPOMETRT The Junior Scopometer Ebeton WO J A M A 92 70S 19-9 

Exton describes a now instrument for the measurement of turbidity and for a new 
method of colorimetry which uses the extinction point for both determinations 

The instrument is applicable to tbo determination of sugar m the urme protein 
in blood urine spinal fluid and various other procedures 
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AGGLUTINATION Stained Slide Microscopic Agglutination Test, SaWn, A. B Am 

J Pub Health 19 1148, 1929 

The following procedure is applicable to the rapid typing of pneumococci and the 
determination of antibody 

The procedure for microscopic typing is as follows One c c of a fresh sample of 
sputum IS injected intraperitoneally into a mouse, three to four hours after injection 
some of the peritoneal fluid is obtained by capillary puncture A glass slide is marked 
off into 4 parts, and a minute drop of the peritoneal fluid is expelled upon each one of 
the 4 partitions The first is smeared with saline for control, and the others with a 
loopful of a 1 10 dilution of Type I, of Type II, and of Type III, diagnostic serums 
respectively This dilution of scrum is chosen largely to eliminate group agglutinins 
The smears are made thin so that they drj rapidly, they are then stained for one half 
minute with a fuchsia solution (10 c c saturated alcoholic solution of basic fuchsin plus 
90 c c distilled water) 

The stain is washed off in running water, and the smears are examined with the oil 
immersion lens If a specific agglutination reaction is observed in one of the smears 
with diagnostic serum, the organism is of the corresponding type If no reaction occurs 
in any of the smears, and pneumococci are clearly seen, a diagnosis of Group TV is 
made When it is desired to know whether the organism is one of the fixed typos of 
Group IV, a similar procedure is carried out with the corresponding diagnostic serums 
Naturally occurring clumps of organisms differ in appearance from those produced by 
specific agglutination, they can be recognized by their occurrence in the sabne control 
smear as well Unless a fresh sample of sputum is used, manj of the organisms will 
have undergone autolysis and therefore more time must be allowed for growth Since 
the mouse is not killed, another typing can be done if the first one should show insuf 
ficient organisms, and after death of the mouse the type may be confirmed In the case 
of Type m, sufiicient organisms for a microscopic typing are present as early as two 
hours after injection The appearance of the specific reaction with Typo HE differs from 
that obtained with other types of pneumococci, primarily on account of the larger size 
of the capsule 

The technic for carrying out the microscopic antibody test is as follows 

A drop or more of the patient’s blood is taken with a capillnry This is either 
centrifuged or, after coagulation and syneresis, a minute amount of serum is smeared 
with a loopful of a heat killed, saline suspension of the type of pneumococci for which 
it 13 desired to determine agglutinins The drops are throughly mixed and smeared very 
thin, allowed to dry m air, and stained for one half minute with the fuchsin solution 
recommended for the microscopic typing test The specific agglutination reaction is 
obtained here, but the clumps tend to be smaller 

EECTAL CULTUEES A Simple Method of Making Cultures of the Eectum, Traut, 

E F, and Herrold, E D J Infect Dia 45 172, 1929 

The technic is as follows Vaseline is steribzed in small individual containers for 
stock use and finger cots are sterilized by boiling just before use At first the external 
surface of the skin and mucous membrane was cleansed throughly with soap and water 
Carefully repeated cultures proved this to be unnecessary if the external surface is 
coated with vaseline before the insertion of the finger Control cultures were made of 
the vasebne, fingers cots and external surface of the skm and mucous membrane Inoculations 
are made on ascites blood agar plates and the original inoculum streaked out in the usual 
way Cultures have been also without ascites to make certain that the ascites fluid was 
not bactericidal No difference could be noted between cultures made on ascites blood 
agar and those on plain blood agar The plates without ascites were made with 1 per 
cent agar The more luxuriant growth on the softer mediums is striking regardless of 
the bacteria implanted 

Massage of the rectum with sterile, vaseline coated finger cot or glove, followed 
by inoculation of its tip onto blood agar plates, gave cultures of streptococci and other 
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bactona m larger numbers as compared mth tbe colon bacilli than could bo secured 
hy malang cultures from tho feces The porsistence of similar bacteria on repeated 
culture rrould indjceto that the organisms found aro not accidental saprophytes A 
companson of the fermentations by the streptococci isolated on successive culture is 
further evidence of tho reliability of the reanlts The method offers an easy means of 
studying the relations of pathogenic bacteria of the rectum to disturbances of tho 
intestinal tract itself, and also to arthntia and other systemic diseases 

ABTHRITIS The Bacteriology of the Blood and Joints in Cfhronic Infectious Arthritis 
Cecil E Ii Nichols E E and Stalnsby W J Arch Int Med 43 571 1929 

The authors present evidence supporting the conception of arthritis as a streptococcal 
infection 

3 Blood cultures The technic employed for blood cultures "ivas an ndaptation of 
that recommended by Clawson xn his blood -cultnre studies of rheumatic feier 

Twenty cubic centimeters of blood wero taken aseptically from tho arm with a 
Luer syringe placed ip two sterile culture tubes and allowed to clot Each tube was 
treated separately in the following way 

The tubes was centrifugated, and all the scrum drawn off with a storilo pipette The 
clot was then broken up in the onginal culture tube with a sterile glass tube inch 
(6 35 mm ) in diameter The fragments of clot wore drawn up in tho same glass tube 
and transferred to a 3 ounce bottle containing 50 c c of beef heart infusion broth with 
a Pa of 7 6 (0 5 per cent sodium chloride, i per cent peptone) The bottle was then 
pat in the incubator at 37 C and left there unopened for five days 

At the end of this time a tube coataioing See of 1 5 per cent beef heart infusion 
agar was placed in the water bath and heated until tho agar was completely melted 
The tube was then partially cooled and 0 6 c c of whole rabbit blood added to it riually, 
the tube was seeded with 01 cc of broth from the original blood culture and the 
eontents poured into a Petri dish The culture was aiioued to incubate for from twentv 
four to forty eight hours Similar pour plate cultures were made every three to fi\e 
days thereafter until the original blood culture had been in incubation for thirty days If 
at the end of this time the subcultures were stiU sterile the sediment in the original 
blood culture bottle was drawn out with a sterile glass tube and centrifugated After 
centrifugating, part of the sediment was examined by means of stained smears while 
the remainder was cultured part of it in fresh blood broth and part of it on blood agar 
plates If these final cultures from the sediment showed no growth the blood culture 
was considered stcnle 

All of these cultures and transfers worn made under a hood in order to ehminato 
contaminations as far as possible All contaminated cultures were discarded 

TThen colonies appeared on the plates they were transferred into blood broth and 
identified by tho usual bacteriologic methods 

2 Joint cultures Cultures from joints were made in blood broth from synovial 
fluid or synovial membrane or from bony curettings removed from the jomt at operation 
"When only tissue was available the material was put in a bottle containing blood broth 
and macerated with a glass rod These cultures like the blood cultures were incubated 
for several weeks and subcullured from time to time 

APPENDICITIS The Histologic Diagnosis of Chronic Menon T B Indian J M 
Keseareh 16 1019 1929 

In the histologic diagnosis of chrome appoudicitis the three features that are of 
importance are tie presence of marked fibrosis and thickening of the submucosa eosino 
phile infiltrations of tho submueosa and fibrosis or cell infiltrations of the muscle coat 
Each of these by itself is sufficient to warrant a report of chronic appendicitis 
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The Female Sex Hormone ‘ 

I A THIS \olumo ire detailed the researches of the author begun in 1904 and continued 
*• to the present time upon the nature of the female sev hormone 

Part I (142 pages) is concerned nitli the biologic, pharmacologic, and chemical 
phases of the subject, while Part II (132 pages) is dcroted to a discussion of clinical 
investigations based upon the female sc\ hormone blood test, the technic and applications 
of which are presented in detail 

The \olumc ma\ be accepted as a full and comprehensuo presentation of a subject 
it present under discussion A list of 528 references is appended 


Synopsis of The Practice of Preventive Medicinct 

W HILE this \ olumc is intended primarily for the use of students, it ma\ be read 
with profit by the practitioner as well 

It is biscd upon the fait that courses in prcicntno medicine occupjmg a sep 
irate place in the medical lurriculum are iisiiallj designed to consider the subject 
from the standpoint of the communitj rather than the indi\ idual, and so come to be 
regarded bj the student as a subject apart from the clinical branches of medicine 

It niaj be said, also, that this viewpoint is too often carried over into the practice 
of medicine whereas evorj doctor should be an exponent of prcientnc medicine ns 
applied to the individual 

The whole field of medicine is bricflv covered, presenting the composite ideas of 
the faculty and stressing, under each heading, the prophylactic measures that should 
help the doctor in protecting the health of his patients The v olumc is interleaved for 
notes and presents a comprohensno survey of the subject, brief but to the point 


The Ti eatment of Diabetes MelhttisX 

' I 'HIS lb an cxcecdingh valuable book both for the phvsician and the diabetic 

It presents in detail the plan of treatment used bj Sansum and his collaborators 
The material is presented in two parts a Medical Section and a Dietetic Section, 
both of which represent a clear cut, intelligible discussion of a complicated subject all 
too often too little understood bj both patient and physician 
The V olurae can bo most highlj recommended 


Three Mimite Medicine% 

A SiiEIES of short essays on ■\aricd medical subjects intended for popuJ ir consunip 
tion 


XT , Bj R T Frank G\necologlst Mt Sinai Hospital Ne^^ 

York. Cloth 324 pages 86 Illustrations 36 graphs C C Thomas Baltimore Md 

Practice of Pre\ptl\e Medicine as Applied in the Basic Medical Sciences 
and Clinical Instruction at the Hanard Medical School Cloth 194 pages Har\aid UnI^ersIt^ 
Press 

JThe Treatoent of Wabetes Mellitus With Hlfjher Carbohjdrate Diets A Textbook foi 
D Sansum P A Gray and R Bowden Clotli 309 pages 
numerous tables Harper ^ Bros New York 


§Three Minute Medicine Brief Dssavs on Popular Medicine 
452 pages R. G Badger Boston 


B> D R Effler M D Cloth 


Note In so far as practicable the book review section wiU present to the reader (a) 
interesting knowledge on the subject under discussion, culled from, the volume revievvcd, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thercbj justify the space allotted thereto 
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The Volume of the Blood and Plasma In Health and Disease' 

TN THE liftccn jears which ha\e elapsed since its introduction bj Eowntrcc, Keith 
•*' and Cernght} the (he method of delcnninmg the plasma nnd blood lolume Ins been 
subjected to extensive study nnd in its present state nia\ be accepted ns a valuable 
clinical aid 

The present monograph from The Afajo Clinic presents a comprehensive and authori 
tative review of all that is known of this subject to date presented by the authors, not 
nnlj to clarify the subject but to emphasize the clinical value of such studies 

k short historical r^sunu? begins the volume followed bj a discussion of the 
criticisms which have been made of the dye method some valid and others not and 
this in turn bj a detailed description of the proper technic for its performance 

The normal values are then discussed These it would appear lie between 40 
and 60 c c of plasma per kilogram regardless of sc\ Throe new terms are suggested 
"normovolemia ’ (within the normal mean) hv^pervolcmia (increased blood volume) 
and ‘ hypovolemia (decreased blood volume) 

The remainder of the volume discusses the findings encountered in various condi 
tions obesitv diseases of the blood, diseases of the spleen and liver various types of 
edema diseases of the vascular svstom diseases of the endocrine glands and nn«ccl 
loncous conditions The clinical data is further discussed in a separate chapter 

In hypertension on increased blood volume does not seem to bo of importance 
and despite the hvpertension in glomerulonephritis the blood volume is decreased 

The outstanding finding is the vigorous ctTort made bj tho organism to maintain 
the plasma volume within narrow constant limits It is therefore one of tho most 
striking and significant constants of the bodr ^\hlle its true relation to and signifi 
caaco to disease rcmaia to be ascertained the present volume constjtntes n dofinite and 
valuable (ontnbutioii to the subject and well repavs studv 


•The \ olume of U\e Blood and plama In Health and Disease B> Licon^d (3 Rowntree 
MD und George E. Brown MD Division of Medicine T^ie Majo Clinic and The Ma>o Fouii 
lutlon Roch ter Minn wUU th t clmical as Istanc of True 'f Ri tli Cloth lO pvgo 
lllu tratecl Philadelphia i London W B ‘^ainders Co 11 9 
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EDITORIALS 


The Backgrounds of Biologic Therapy 

T T IS a long step from the first repoit of Edward Jeuner in 1798 on his results 
from cowpos vaccination, and from the studies of Pasteur in 1884 on the 
preven^n o rabies, to our present-day immunologic understanding and prac- 
ice ere t ese two pioneers to revisit the world they would undoubtedly 
express the greatest astonishment at the tremendous advances that have been 
made 

^d yet the question has been seriously raised of late, and quite lightly, 
whether our forward strides have been especially gieat, particularly when 
measured in terms of the clinical application of today’s generally accepted 
immunologic principles 

Hektoen and Irons have tabulated the leplies to a questionnaire on vac- 
cine therapy which was answered by 1,261 practicing physicians, and of this 
number only seventeen physicians eonsidei vaceme therapy to be a generally 
useful and superior method of treating infectious diseases Four hundred and 
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thirty have never used autojjenous vaccanes an the treatment of any disease, 
142 have used them rarelj, and 172 report hating abandoned the use of 
aatogenoHS vaeciiies an theripj Pave hundred and seventy seven dad not use 
or hate neier used stock polj talent tacemes an the tieatment of aaij disease, 
49 have used them terj ratclj , 198 report havang abandoned the use of stock 
polyvalent vaefiiaies because of thear failure as therapeutic agents 

The authors point out that from 1906 the date of "Wright’s introduction 
of vaccine treatment the number of papeis on vaccines m medical journals 
constantly increased until at reached a formidable volume around 1912 Since 
then interest an the tieatment has cvidentlj declined as measured hj the 
number of contributions in current literature 

Mautvarmg and Krueger calculate that our fundamental immunologic 
theories and current experimental laboiatorj methods hate assajed less than 
5 per cent olmically verifiable truth Appljing our present knowledge it 
tvould appear that of twcntj theoretioalh logical laboiatorj endorsed tac 
eines and antiserums, only one would prot e a clinical success 

The two preceding refeieijces constitute ample etidence that it is high 
time that tve take intentoi-j At the same time, there is great danger of these 
writers being misquoted and misunderstood Neither group has denied the 
remarkable advances that have been made in this field Hektoen and Irons 
specifieallj state that thev do not diavv eoneliisions with regard to the value 
or lack of value of vaccines in treatment Their one interest has been to 
ascertain what opinion praoticuig phj sicmns have formed of this method and 
how that opinion has affected the present use of vaccines Indeed if they 
had discovered enthusiastic proponents of vaccine thcrapj in some of the dis 
eases which they tabulate such as appendicitis diabetes nephritis, dermatitis 
eczema focal infection, gall bladdei infection gastric ulcer haj fev er memn 
gitis peritonitis, and epilepsj we would be forced to conclude that the phjsi 
eian of todaj was using extremelj poor judgment in his clinical application 
of our immunologic theories 

Manvvariug and Kruegci, far from being discouraged remark that mod 
eru immunologj is justly proud of its 5 per cent clinical efficiency, the high 
watermark of all history One need oulv recall by way of comparison the 
2 per cent venSable olmieal value of the fundamental biologic theories of the 
mid Victorian era and the 1 per cent clinical coefficient of Aesculapius 
However, it is really a question whether the average phjsioian is as eriti 
cal in ius actual practice as he as m his replies to questionnaires As Kansella 
remarks, one lias only to compare the catalogue of anj prominent drug com 
panj of twenty years ago with thear most recent list to realize that the treat 
ment of infectious diseases has been changed fiom one m which drugs played 
the most important part to one m which such biologic products as serums and 
vaccines have assumed a great prominence 

This condition reflects an attitude on the part of the physician which 
IS due to the lack of uniform teacJiing regarding the nature of infection its 
etiology and the means by which an infectious disease may be neutralized 
The medical student hears contradictory evidence in many fields of bacten 
ology At the same time the information which he receives concerning anti 
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gens and antibodies is so iigidlj definite that he leans to a belief in speeificitv 
and IS inclined to accept as specific the vaiious agents foi immunization, hou- 
eiei looseh suppoited thev may be bj^ the uncontrolled obsei vatioiis of clini- 
cians or the claims of salesmen ” 

Wliat liaie we to show foi the 5 pei cent climealh efficient immunologic 
leinedies? Smallpox laccine, labies vaccine, tiplioid vaccine, diphtheria 
toxin-aiititoMii, diphtheiia antitoxin, tetanus antitoxin, antipueumocoecus 
seium Type I, antinieniiigococcus serum, stieptococcus scailatinae antitoxin, 
poliomyelitis immune serum possibly eivsipelas antitoxin, antnenin, pollen 
and othei alleigeiiie extiacts, the Wasseimaiin test, the Widal test, and simi- 
lar piecipitin and agglutination tests Remove all of those and the armanien- 
taiium of the physician would be sadlj depleted The modern specific treat- 
ment of the alleigie diseases is as diiectly the oiitgioyitli of our present 
understanding of the phenomena of anaphylaxis and immunity as is the case 
with auy^ othei biologic measure emplajed in model n medicine And 66 per 
cent of lelief in hay feyei 50 pei cent in allergic eczema, and 37 per cent in 
migiaiiie bi specific measuies only, are tiuW substantial figmes 

The concepts of a bundled veais hence will no moie lesemble those of 
today than do oui present concepts resemble those of Galen yyliicli controlled 
medicine for 800 years And vet the yvondei is that y\e haye been able to 
accomplish so much by the clinical application of yyhat little today is knoyyn 
m the field of immunology Oui indebtedness to the pioneers of the last half 
century is gieat indeed Let ns glance back for a moment at the histoiical 
background in one section of this bioad field 

ANAPHILAXIS 

As eaily as 1839 IMagendie had noticed that rabbits which had received 
wuthout untoward symptoms a first iniection oi albumin could not sustain the 
same dose several days latei In 1888 Vretoi C Vaughan obseryed that labo 
ratory anrmals ivhrch had once been inoculated could not safely be used for 
subsequent experimentation In the standardization of diphtheria antitoxin 
it soon became evident that guinea pigs that siiiviymd one test could not be 
lebed upon in a second one In the late nineties Parke-Davis and Company, 
ayvare of this fact, offered to supply the Hygienic Laboratory of the Univer- 
sity of Michigan yvith “used pigs” at a small price The oftei yyas accepted 
but the animals yyeie found to be high at any price, as they suddenly^ and 
unexplainably died when used in experimental ivork 

Undoubtedly many observers of that time yveie aware of this unusual 
manifestation, for several years later Theobald Smrth mentroried the phenom- 
enon to Ehrlich, wdio set Ins student Otto to work to find the explanation 
Otto 111 publishing his findings described this phenomenon as the Theobald 
Smith Phenomenon 

Flexnei in 1894 observed that rabbits wdiich had received dog serum 
without untoward effect died promptly after a second dose several 'days or 
vreeks later The second dose yvas often smaller than the first Behring at 
about the same time (1893) also obseryed the curious results of reinjection of 
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diphtheria antitoxin m the ^iiiiica pig AVorlung luth him luion and Kitasato 
determined that the second dose might be fatal eien though it was seven or 
eight hundred times smaller than the initial dose Behring described this as 
a paradoxical reaction 

In 1894, again Arloiiig and Courinont obsLiied that sutcessne injections 
of donket serum into man produced incrcasmgU toxic effects Riohet in 1898 
nhile studiing the effects of cel serum on dogs often obseried death aftei the 
second or thud injection Counnont noticed in 1900 that successne small 
doses of tuberculous pleura! exudate caused guinea pigs to die before having 
received s quarter of the total dose which thev could casilv withstand in i 
single injection 

Thus we sec that bitween 1839 and 1902 the plitnomcnon that \u now 
designate anaphilaxis had been obseiied often enough but no attempt had 
been made to stiidv it farther or to explain it icconise mertlv being had to 
such tcinis as atvpieal or pandoxie reactions It leimmed foi Richet and 
Portiei to msl c a realh sv stematic stiidv of this phenomenon and to offer a 
tentative exphnation Their communieatioii was first published on Febru 
an 15 1902 and it was on this dav that aiiergv or anaphilaxis as we under 
stand it now, fust saw the light of dav 

Richet and Poitier who were vatchm„ as guests of the Prince of Monaco 
in the southern seas inaugurated at the latter s suggestion a studr of the 
toxic properties of the phtjsaha commonlj known as Portuguese Man o'War 
These like our own jcllv fish produce an intense skin nritatiou on contact 
On their return to Prance thej were unable to obtain a further supplj of 
phpsaha so thev determiued to earn on their experiments with the sea 
anemone 

Making gljcenne extracts of the tentacles thev attempted to determine 
the toxic dose of the urticatmg substance Just as with diphtheria antitoxin 
dogs that survived were held over for later testing 

It was a dog which answered to the name of Neptune whose contnbufion 
to humanitv was the opening of the portals of the science of allergv Nep 
tune, an unusuallv liealthv and robust dog received 01 oo of glvcerme ex 
tract of anemone hjpodermicallv, without becoming ill Twentv two davs 
later while still m the best of health Neptune received another dose of 01 cc 
A few seconds later he became extremely ill with extreme asthenia dv spnea 
diarrhea and bloodj vomiting He soon became unconscious and was dead 
within twentj five mmutes 

Richet’s subsequent studies and interpretations as summarized in his the 
ory of anaphjlaxis published in 1902, presented an entirely new understand 
mg of these paradoxical reactions The kejnote to the phenomenon lay in 
two facts first, that a substance whieli an animal could receive with impnnitv 
might on remooulation become most liighh poisonous, and second that a 
certain amount of time must elapse between the two inoculations for the toxic 
change to become manifest 

Space does not permit a renew of Hichet's theorv Sufiice it to saj that 
evidence was presented that the introduction of a foreign protein even in 
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small quantity into a living animal produced piofound changes in the tissues 
of the inoculated animal 

This observation ivas at once utilized to explain the tuberculin skin reac- 
tion which had been described by Koch in 1890 The tuberculin reaction was 
now accepted as evidence that a piofound change had occurred in the tissue 
of the human organism as a result of the piesence of the tubercle bacillus 
protein 

Victor C Vaughan in the meantime had been cairying on research into 
the nature of bacteria and bacterial infection As early as 1890 he had dem- 
onstrated that the bacterial cell contains or metabolizes a poisonous substance 
and that this substance is the same oi similar in diffeient types of bactena 
Following Richet’s announcement he at once applied these obseriations to his 
studies of bacteiial infection and was able to confirm Richet’s findings He 
next demonstrated that the poisonous fiaction which he was able to separate 
from the protein molecule appeared quite the same or similar in such diverse 
proteins as bacteria, horse serum and egg albumin On the basis of this and 
further observations he evolved his own theory of protein sensitization which 
was presented in its completed foim in 1906 He applied this knowledge in 
the development of his theory of bacterial infection and immunity 

Richet proposed the term anaphylaxis, meaning “without protection,” 
as an interpretation of his observation that animals in whom he v as building 
up protection by injections sometimes apparently lost this protection com- 
pletely, becoming abnoimally sensitive Vaughan and "Wheeler demonstrated 
that the same fundamental pioeess was at work, both in immunity and in 
anaphylaxis, and to this extent the term anaphylaxis is a misnomer Today 
we might with equal reason use the term hyperphylaxis for the same phe- 
nomenon Von Piiquet proposed the more acceptable term, allergy, in 1906, 
meaning altered energy, or altered reactinty, expressive of the deep-seated 
systemic changes which have taken place within the organism following a 
first introduction of foreign protein It is this term which has been adopted 
in clinical work Anaphylaxis is still used in clinical medicine but usually to 
express that fulminating leaction occasionally observed after parenteral in- 
oculation, which presents a picture altogether similar to that seen in experi- 
mental animals and is known generally as anaphylactic shock 

Many other theories of anaphylaxis have been pioposed but it is safe to 
say that subsequent developments and our present knowledge are founded on 
three theories, the Ehrlich side chain theory from Geimany, the Richet ana- 
phylaxis theory from France, and the Vaughan protein poison theory from 
America 

These three theories were offered to explain phenomena that were known 
to exist at that time Further laboratory investigations have produced many 
phenomena which cannot be satisfactorily explained by any one or all three 
of the theories, and which probably eventually will call for their reconstruc- 
tion or discard However, in the meantime we have traveled surprisingly 
far especially in the field of clinical allergy with the aid of these hypotheses 
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As Victor Vaughan remarked in 1893, “The value of a theorj does not 
wholly depend upon its truth, hut is rather to be measured by the fruitfulness 
of the lines of investigation that it opens Indeed a theorj maj be wholly 
erroneous and j et it maj lead to most important discoveries ” 
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Erratum 

In the article Studies tn the Pharmacology of Local Anesthetics II, by 
Harold "W Coles and C L Rose, December, 1929, on page 240 Formula No 0 
should be written as 

CHa GH CH CO C H, 

\ / \ 

CH CH CH, CH N CH 0 C < > iMI HCl 

/ \ / II 

CH, CH CH 0 

Chemical name for No 33 G should be uritten as 

Gamma (2 methyl piperidino) propyl benzoate HCI 

On page 242, one of the hydrogens should be removed from the beta 
carbon of formula No 56 to which the methjl group is joined 

Formulas Nos 92 and 93 should have double bonds between the two GH 
groups 

Formula No 58 should be written as 

CH CH HCl 

/ \ 

NH, < > C 0— CH N CH CH < > 

II \ / 

0 CH, CH, 
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tient often complains of dj spnea, palpitation, and ai eakness Pam, artluitic 
and musculai, without eiadences of inflammation, is constant Epigastnc pain 
aftei eating and lecuiient attacks of cpigabtiic and left Inpochondiiac pain 
have been piesent in most cases, and ■vomiting mav occiii Theie is fever of 
low grade, and night sweats aie common The patient is poorly dev eloped and 
poorly nourished The seleiae present a chaiacteiistic gieenish discoloration 
quite dilfeient from the muddv'’ color commonlv found in negioes and the yel- 
low of biliaiv ohstiuctiou The iniicoiis membianes are pale, there is hyper 
trophy of the tonsils, and the supeificial Ivmph nodes are unifoimlv enlarged 
The lungs fiequently show evidence of pulmonaiv' congestion The heart is 
enlarged to the left vvnth a systolic muimin at the mitral aiea The heart 
rate is accelerated and the blood piessuie is low The Inmi is constantly en- 
larged while the spleen is hardlv^ evei felt The extremities inaj show ulcers 
or the scars of ulceis, and these fiequentlv lead the pbvsician to a temporary 
diagnosis of lues The blood howevei shows elongated sickle cell and oat- 
shaped poikiloeytes m numbers vaivmg from 5 to 40 pei cent When the 
blood IS sealed under a coveislip, bizarre and ciescentic foims appear within a 
few horns, and increase in number until aftei twentv-foui to thiitj-six houis 
from 40 to 90 pei cent of the cells hav'e assumed sickle forms The reticulo- 
cytes aie frequently increased, the percentages vaiying fiom 6 to 30 per cent 

In the latent phase patients present no svmptoins of anemia but give a 
histoiy of iheumatic attacks, pain in the epigastrium and left hj pochondrium 
and periods of weakness and dj spnea which have been separated by years of 
normal health Fresh blood piepaiations may show a few oi no sickle cells, 
but upon standing many cells assume the sickle form 

Sydenstncker was also the first to describe in detail the pathologic find- 
ings in this condition The most impoitaiit findings aie levealed in the study 
of the blood, liver, spleen, and bone raairow The blood show's the charac- 
teristic fusifoim and sickle shaped erythrocytes The livei is hypertiophied 
and shows evidences of cloudy swelling with ii on-free pigment in both the 
liver cells and the Kupffer cells The spleen is firm and on section the cut 
surface is very dark led with no visible lymphoid nodules Micioscopically 
the spleen seems overfilled with blood, the trabeculae aie piominent, and the 
small malpighian bodies aie surrounded by areas of intense congestion The 
sinuses and the spaces of the pulp are engorged with blood The endothelial 
cells of the sinuses are heavily laden with browm iron-fiee pigment The bone 
marrow is usually abundant, bright red, and thin in consistency The reticular 
spaces are filled with erythiocytes intimately' mingled vvuth leucocytic con- 
stituents of the mairow Laige cliisteis of sickle shaped eiythiocytes may be 
seen between the capillaries 

Huck in his experimental studies of sickle cell anemia confiimed the woik 
of Sydenstncker and added the following points 

1 If the cells of patients are placed in physiologic salt solution, or in 
isotonic sodium chloride containing 1 25 per cent sodium citrate, oi in oxalated 
whole blood, and fiesh piepaiations made fiom these suspensions, the red 
cells, on standing, wull take on bizaiie foims 
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As Victor Vauglinn remnrl ed m 1S93, “The lalue of a theorj does not 
wholly depend upon its truth, but is ratlier to be measured bv the fruitfulness 
of the lines of investigation that it opens Indeed a theory maj be whoUj 
erroneous and j et it may load to most important discoveries " 
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Erratmn 

In the article Siudtcs in the Pharmacology of Local Ancsiheites 77, by 
Harold "W Coles and C h Rose, December, 1929 on page 240 Formula No 0 
should be lentten as 


CH, 

\ 

CHCH CH CH \ 

/ 

CH, 


CH CH CO C H, 

/ \ 

(HOC < > IvH HCl 

\ / II 

CH CH 0 


Chemieal name for No 33 G should be wiittcn ns 

Gamma (2 methi I piperidino) propyl benzoate HCl 

On page 242, one of the hydrogens should be removed from the beta 
carbon of formula No 56 to which the methyl group is joined 

Formulas Nos 92 and 93 should hare double bonds between the two OH 
groups 

Formula No 58 should be written as 

CH CH HCl 
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small quantity into a living animal produced profound changes in the tissues 
of the inoculated animal 

This observation ivas at once utibzed to explain the tuberculin skin reac- 
tion which had been described by Koch in 1890 Tlie tuberculin reaction was 
now accepted as evidence that a piofound change had occuried in the tissue 
of the human organism as a result of the piesence of the tubercle bacillus 
protein 

Victor 0 Vaughan in the meantime had been cariying on research into 
the nature of bacteria and bacterial infection As early as 1890 he had dem- 
onstrated that the bacterial cell contains or metabolizes a poisonous substance 
and that this substance is tlie same or similai in different types of bacteria 
Following Eichet ’s announcement he at once applied these observations to his 
studies of bacterial infection and was able to confirm Kichet’s findings He 
next demonstrated that the poisonous fi action which he was able to separate 
from the protein molecide appealed quite the same or similar in such diverse 
proteins as bacteria, horse serum and egg albumin On the basis of this and 
further obseivations he evolved his own theory of protein sensitization which 
was presented in its completed foim m 1906 He applied this knowledge m 
the development of his theory of bacterial infection and immunity 

Richet proposed the term anaphylaxis, meaning “ivithout protection,” 
as an interpretation of his observation that animals in whom he was bmldmg 
up piotection by injections sometimes appaiently lost this protection com- 
pletelj', becoming abnormally sensitive Vaughan and "Wheeler demonstrated 
that the same fundamental piocess was at work, both in immunity and in 
anaphylaxis, and to this extent the teim anaphylaxis is a misnomei Today 
we might with equal reason use the teim hyperphylaxis for the same phe- 
nomenon Von Piiquet proposed the more acceptable term, allergj’’, in 1906, 
meaning altered energy, or altered reactinty, expressiye of the deep-seated 
systemic changes which have taken place within the oigamsm following a 
first introduction of foreign protein It is this teim which has been adopted 
in clinical work Anaphylaxis is still used in clinical medicine but usually to 
express that fulminating leaction occasionally observed after parenteral in- 
oculation, which piesents a picture altogether similar to that seen in expen- 
mental animals and is known generally as anaphylactic shock 

Many other theoiies of anaphjlaxis have been pioposed but it is safe to 
say that subsequent developments and our present knowledge are founded on 
three theories, the Ehrlich side chain theory from Germany, the Richet ana- 
phylaxis theory from Prance, and the Vaughan protein poison theory from 
America 

These three theories were offered to explain phenomena that were known 
to exist at that time Further laboratory investigations have produced many 
phenomena which cannot be satisfactorily explained by any one or all three 
of the theories, and which probably eventuaUy will call for their reconstruc- 
tion or discard However, in the meantime we have traveled surprisingly 
far especially in the field of clinical allergy with the aid of these hypotheses 
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S ICKLE cell anemia is a lieicditaij blood djscrasia witli an unusual esten 
sive sjmptomatologj Because of the latter surgeons often mistake this 
disease foi an acute Tbdommal condition, or clinicians for acute hemolytic 
icterus or sjphilis It is only bj the accidental discoaery of sickle cells in 
the routine examination of the blood smear, that the diagnosis is made In 
this paper it is oui intention to rcMew the literature and report a case of 
sickle cell anemia with rapid improiemont, follonmg laparotomy and trans 
fusion 

Sickle cell anemia nas first discovered bj Herrick in 1910 Up to the 
jear 1923 onlj foui reports of similar cases appeared in the literature Mason 
was the first to use the term sickle cell anemia” in his report of the fourth 
case Sj denstricker was the first to really stimulate interest in this disease 
His papers read before the members of the Southern Medical Association and 
the American Medical Association in 192J and 1924 vrere the most accurate 
and scientific presentations of the time, and established sicl le cell anemia as a 
definite clinical entitj vvitli a characteristic blood picture and a definite 
pathologj 

Sydenstricker div ided the disease into the actn c and latent phases accord 
ing to the condition of the blood and the severitj of the symptoms In the 
active phase, sickling of the erjthrocjtes is present whereas in the latent 
phase, siokhng is absent at first, but can be seen after the fresh blood speei 
men is four hours old In the acMve phase anemia is pronounced and the pa 

Prom The Gj nccolosicol Service of Dr Scimorfz of Tlic Jeolili Hospital of BrooW n 
Her Led for publication September 1 192» 

519 





The American Society of Clinical Pathologists 


Dr J H Black, Dallas, Texas 
President 


Dr H H Foskett, Portland, Ore 
Vtoe President 


Dr Kenneth 



Dr H 


M Lynch, Charleston, S C 
President Elect 


J Corper, Denver, Colorado 
Secretary Treasurer 


Dr T B 

Dr Eobert A Keilty 
Washington, D C 


Magath, Kochester, Minn 
Associate Editors 


Editor 

Dr Charles E Drake 
Minneapolis, Mmn 


L.'ccciitUe Committee 

Dr F W Hartman Detroit Mich Chairman 
Dr A H Sanfoi d Rochester Minn 
Dr Frederic E Sondern New York 
Dr Wm G Exton Newark N J 
Dr John A Kolmer Philadelphia Pa 
Dr A S Giordano South Bend Ind 


Board of Censors 

Dr F H Lamb Davenport la Chairman 
Dr C H Manlov e Poi Hand Ore 
Dr Reuben Ottenbergr New York 
Dr Ernest Scott Columbus Ohio 
Dr B tv Rhamy, Fort Wajne Ind 
Dr Warren T Vaughan Richmond Va 


Past Presidents 


Dr Philip Hlllkowitz Demer Colo 

1922 - 3 

Dr Wm Carpenter MaoCartj Rochester Minn 

1923 - 4 

Dr John A Kolmer Philadelphia Pa 

1924 - 5 

Dr Frederic E Sondern New York N Y 
1925 6 


Dr Wm G Exton Newark N J 

1926 - 7 

Dr A H Sanford Rochester Minn 

1927 - 8 

Dr F W Hartman Dctiolt Mich 

1928 - 9 


News and Notes 

The Ninth Annual Convention of the American Societj of Clinical Pathologists 
will be held in Detroit, Michigan, June 20, 21, and 23, 1930 The Book Cadillac Hotel 
has been selected as our official headquarters and the management assures us that all 
reservations if so desired will be earned on through the meeting of the American Medical 
Association the following week You arc, howevmr, urged to make jour reservations as 
early as possible in order that you may secure the exact accommodations you want 

The scientific meetings of the Society will be held in the Crv stal Ballroom of the 
Book CadiEac Hotel with the scientific and commerial exhibits in the adjoining Italian 
Garden 

FeUows of the American Societj of Clinical Pathologists arc invited to reserve 
space for a scientific exhibit at Convention and to enter the contest A Gold and a 
Silver Medal will be awarded to the members presenting the best scientific exhibits 
This should be a stimulus for a v ery interesting and instructiv e display 

If YOU wish to present a scientific paper you may communicate with the Secretary, 
Dr H J Corper, 256 Metropolitan Building, Denver Colorado, giving the exact title and, 
if possible, an abstract 

Eeservations for hotel accommodations and space in the scientific exhibit may also 
be made through the Secretary 

The plans made by the Local Committee on Arrangements under the Chairmanship 
of Dr F W Hartman insure a very successful and enjoyable convention for all those 
in attendance Lock up vour workshop and attend the Detroit Convention to procure 
} our annual scientific stimulant 
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S ICKLE cell anemia is a lieieditan blood djsorasia ivith an unusual exten 
sue sj mptomatologj Because of the lattei surgeons often mistake this 
disease foi an acute abdominal condition, or cbnicians for acute hemolytic 
icterus or sj-philis It is only by the accidental discovery of sickle cells in 
the routine examination of the blood smear, that the diagnosis is made In 
this paper it is oui intention to rexncw the liteiature and report a ease of 
sickle cell anemia with rapid improiement, folloning laparotomi and trans 
fusion 

Sickle cell anemia nas first discolored bi Herrick in 1910 Up to the 
year 1923 only four repoits of similar cases appeared in the literatuie Mason 
nas the fiist to use the term sickle cell anemia” in Ins report of the fourth 
case Sydenstiicker nas the first to really stimulate interest in this disease 
His papers read before the membeis of the Southern Medical Association and 
the American Medical Assocntion in 1923 and 1921 were the most accurate 
and scientific presentations of the time and established sickle cell anemia as a 
definite clinical entiti nitli a clinnctcristic blood picture and a definite 
pathology 

Sydenstricker divided the disease into the actu e and latent phases accord 
ing to the condition of the blood and the sercritv of the symptoms In the 
active phase, siokling of the erythrocytes is present, whereas in the latent 
phase, sickling is absent at first but can be seen after the fresh blood spe 
men is four boms old In the active phase anemia is pronounced and the 
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tient often complains of d-sspnca, palpitation, and weakness Pam, aitluitic 
and muscular, mtliout evidences of inflammation, is constant Bpigastiic pain 
aftei eating and lecmrent attacks of epigastiic and left livpochondiiac pain 
have been present in most cases, and vomiting ma-y occiii There is fever of 
low giade, and night sv eats aie common The patient is poorly developed and 
poorlj" nourished The scleiae present a chaiaeteiistic gieenish discoloration 
qmte difteient from the muddv coloi commonlj found in negioes and the vel- 
lov of biliary obstiuction The mucous membiaiies are pale, there is hyper- 
trophy of the tonsils, and the snpeifieial Bmph nodes aie uniformly enlarged 
The lungs fiequently shou evidence of pulmonaiy congestion The heart is 
enlarged to the left with a systolic muimui at the mitral area The heart 
rate is accelerated and the blood piessure is low The livei is constantly en- 
laiged while the spleen is hardly cyci felt The extremities may show ulcers 
or the scars of ulcers, and these fiequently lead the physician to a temporary 
diagnosis of lues The blood howcA'er shous elongated sickle cell and oat- 
shaped poikiloeytes in numbers A’arying from 5 to 40 pei cent 'When the 
blood IS sealed undei a eovershp bizarre and ciescentic foims appear within a 
few houis, and inciease in numbei until aftei twent^-four to thirty-six hours 
from 40 to 90 per cent of the cells have assumed sickle foims The reticulo- 
cytes aie frequently inci eased, the peieentages Yarying from 6 to 30 per cent 

In the latent phase patients piesent no symptoms of anemia but give a 
history of rheumatic attacks, pain m the epigastrium and left hypochondrium 
and periods of weakness and dj'spnea which haye been sepaiated by years of 
normal health Fresh blood piepaiations may show a feu oi no sickle cells, 
but upon standing many cells assume the sickle form 

S 3 denstricker was also the fiist to describe in detail the pathologic find- 
ings in this condition The most important findings are levealed in the stud}’^ 
of the blood, liver, spleen, and bone mairou The blood shows the charac- 
teristic fusiform and sickle shaped er 3 'throcytes The livei is h 3 ’’pertrophied 
and shows evidences of cloudv swelling with iron-free pigment in both the 
liA'er cells and the Kupffer cells The spleen is firm and on section the cut 
suiface IS ■ver 3 ^ dark led with no visible lymphoid nodules Mici oscopicalty 
the spleen seems overfilled with blood, the tiabeculae aie piomment, and the 
small malpighian bodies are surrounded by areas of intense congestion The 
sinuses and the spaces of the pulp are engorged with blood The endothelial 
cells of the sinuses aie heayily laden with brown iron-free pigment The bone 
marrow is usually abundant, bright led, and thin in consistenc 3 The reticular 
spaces aie filled with eiythrocytes intimately mingled with leucocytic con- 
stituents of the mairow Large clusteis of sickle shaped eii'throcytes ma 3 ' be 
seen betu een the capillaries 

Buck in his experimental studies of sickle cell anemia confiinied the woik 
of Sydenstricker and added the following points 

1 If the cells of patients are placed in physiologic salt solution, 01 in 
isotonic sodium chloride containing 1 25 per cent sodium citrate, or in oxalated 
whole blood, and fiesh prepaiations made from these suspensions, the red 
cells on standing, will take on bizaiie forms 
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2 If normal rad cells of the same blood group as the patients are cashed 
jn isotonic salt solution and suspended in the patient's serum the normal cells 
lull remain unchanged 

3 Pieparations of blood from cases of pernicious anemia, secoiulan 
anemia, myeloid and hmphoid leucemia congenital hemohtic jaundice, and 
Banti’s disease sliou no change in their inorpliologj after standing foi one weel 

4 Intraienoiis injection into rabbits of a 50 pei cent suspension of washed 
led cells of a patient with se^e^e sjmptoms of the disease pro\oked no Msible 
abnormalitj in the blood of these animals 

5 Repeated blood cultures are negative in patients with sickle cell anemia 

Graham reported a case of sickle cell anemia with necropsy and pointed 

out that the led cells of the tissues fixed in foimaldehjde were all sickle cells, 
but those of the tissues fixed in Zenker's solution were noimal in shape 

Closer and Shaw and Anderson in then report of one case each in Noitli 
ern negroes, showed that this disease was not pccnliai to the Southern oi 
Tropical negroes 

Sickle cell anemia niaj be complicated In gallstones in which case the 
differ eiitial diagnosis is extremely difficult, clinical)}, because of the presence 
of gall bladder svmptoms similai to that of gal) blnddei pathology Such a 
case was reported b} Hamilton 

Coolej and Lee found sickle cells present in the bloods of 7^ per cent 
of the 400 patients admitted to their clinic during a period of ten months 
Prom their studies of the phenomena of sickling the} conclude tlie following 

1 In preparations kept at incubatoi temperature the sickle cells disap 
pear rapidlj from the blood 

2 The cells of one of the patients v\ith sickle cell anemia weie rapidh 
hemolyzed at incubator temperature in their own serums and in seiums from 
normal bloods while tlie serum of this patient was not hemohtie for normal 
cells 

Alden in Ins report of two cases emphasized tlie fact that sickle cell 
anemia maj be confused with tertiai} s}philis due to the frequent presence of 
leg ulcers In his second case the pam iii the abdomen and sudden distention 
were thought to be due to an acute appendicitis but in all probabihtv were 
due to a splenic hemorrhage 

Joseplis examined 14 samples of blood from patients w’lth sickle cell 
anemia b} tlioroughl} washing the red cells in salt solution and succeeded in 
removing an unknown substance whicli is lesponsible for the sickle cell for 
mation 

In a paper on the ongm and fate of sickle shaped red blood cells Lev} 
described peculiar changes in the red cells Embryonic led blood cells and 
noimoblasts divide oi extrude their nuclei The resultant cells pioject pseudo 
podia and assume bizarie shapes Heat hastens the change and cold iiiliibits 
Some of the abnoinial led blood cells retract then pseudopodia and return to 
the parent foim while others retain their bizarre shapes permanent!} Sickle 
cells kept at bodj tempeiature eventuall} disintegrate by fragmentation 

Hahn and Gillespie w ere the first to attempt splenectomv for tlie treatment 
of active sickle cell anemia Tlie patient showed evidences of great blood de 
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stiuetion Mith a rapid drop in the red cell count A splenectomy was followed 
by maiked clinical improvement with a rapid return of the red cell count to 
almost normal figures These authois also report a series of experiments in 
which various gases were passed through a chamber containing a suspension 
of a patient’s red cells They shoived that the led coipuscles of peisons vith 
the “siclde cell tiait” aie transformed into sickle cells in vitio as a lesult of 
asphyxia The transfoiniation takes place when the oxjgen tension falls 
below a partial pressure of 45 mm of mercuiy piovided the hydiogen-ion con- 
centration IS within ceitain limits, piobablv al«ais on the acid side of Ph 






1 


It’" ** 


Fig" 1 — Stained blood smear 

7 4 Oxj gen and eaibon monoxide induced restoration of the discoid foim 
They aie of the opinion that sickle cell foimation in vivo is probably induced 
01 increased by anoxemia 

Hem, Gordon, McCalla and Thome placed led cells of their patient with 
sickle ceU anemia in seia, of his own mother, of a normal negro, of a patient 
with pernicious anemia, of a patient with acquired type of hemolytic icterus, 
of a patient with obstructive jaundice, and noted the development of the 
typical deformity in the cells Conveisely, the red cells of these people when 
placed in the serum of the affected negro boy showed no sickling 

Stewait obseived a case of sickle cell anemia in a child six years of age, 
neither of the paients were of direct negro descent It is the only case on 
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rocoid 111 nn nppnrcutlj M]nle child of Ciilmn dciccnf 'ihe spleen ims ob 
sened hj the nuthoi in its tinnsition from n hj perlropliic to nn atrophic 
or{,nn A sploneetonn m ns pci formed ruth a sccmmglj rapid but niievontful 
iceovcrj 

Bell, Koffe nnd Jfittlii.ll repoilcd n case of sielcio ecll niieiina in a colored 
boj aged eiglittcii months Mlicrt spleiiectomt did not nfToct the sioltlo ecll 
jnotiire nor lessen the cMSliiig ninilccd niicmin Coolcj nnd Leo suggested nii 
cxplnnntion lor the Inttir bj stating that a siipeintimeinn spleen iniglit bate 
been oiei looked nt the opeintion 



Hfr — *scnIod prcparnflon of blood nflcr twentj four Ik urs 


Wolistcin niid Ivrcifiel icportcd tuo cases of sicJcJc ccli ancinin in coJored 
cluldrcn ^\llosc cniisc of death nppnrontlj due to the nncmin itj;clf, foi 
at autopsy no other cause of death nns demonstinblc 

It 18 lutcrcstiuR to note that Rich in a afudj of the Hcctions from 5000 
consecutive autopsies vns able to demonstrate a cliaiacteiistic splenic lesion 
in G2 cases Ihc specific histolot,ic appearance consisted of a pronounced mal 
formation of the sinuses nnmedmteh about tlu malpiRlnnn bodies leading- to 
tho formation of pools of blood pni tinlh or completch surrounding the mal 
pigliinn bodies Sickle cells ^^clc found in the blood ni tlio Jnstologic see 
tions in c\erv case Immediate rolafnos of those G2 autopsiod indiMdiials 
uerc ernmincd b\ Tosephs and in each case the sioKlc cell trait uas found 
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Bennett nas able to lecognize sickle cell anemia fiom necropsy material 
He ciuslied blood clot from tissues liaidened in 10 per cent formaldehyde, in 
plHsiologic solution of sodium chloiide, and made smear piepaiations from 
the resultant suspension llicioseopic examination of these smears showed 
the typical sickle cells The lapse of time aftei fixation seems to be of no 
importance in the amount or chaiactei of the led cell distortion 

REPORT OP CASE 

E K , a colored female, aged twenty-six, maiiied, and residing in Brookljm 
for the past three leais, but bom and reaied in South Carolina, came to the 



Fig" 3 — The same blood preparation after fortj -eight hours 


Medical Clinic of the Out-Patient Depaitment of the Jeuish Hospital on 
March 13, 1929, complaining of pain in the abdomen 

A medical condition being luled out, the patient lyas referred to the 
Gynecological Clinic On examination a diagnosis of acute adnexitis was 
made and the patient was admitted to the Gynecological Seiiice of the same 
hospital on Apiil 4, 1929 

Hei chief complaint was pain in the abdomen The fainih histoiy was 
negative Dmiiig hei childhood the patient had measles, v hooping cough, 
chicken pox, and smallpox At the age of nine she had “rheumatism” with 
recurrent attacks of pains and fever up to the age of fifteen Since the age 
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o£ fifteen, the patient states that she feels pains in the joints and muscles ooca 
sionallj Had malaria at the age of thirteen Denies aenereal infection 
Has a negative surgical histon Jfaiital histon irrelevant Menstrual his 
torj negative Patient has had djspnea and palpitation on e'certion for manj 
years Has alvvnvs had frequent spells ot dizziness Exeept for the pains in 
the extremities and back the patient was feeling geneiallv quite well up to 
the present illness 

The present illness dates back to ten weeks ago when the patient was 
seized with dull aching pain localized m the lovrei abdomen more severe in 
the right lowei quadrant There was no nausea oi vomiting present Pa 
tieut had fever and a vellouish white vaginal discharge since the beginning 
of the illness On the dav of admission the patient also developed some 
epigastric pain with tenderness and rigiditj over the right and left upper 
quadrants espeeiallv on the right side Appetite was fan with onlv slight 
distress after meals Constipation was present Slight djsurii but no fre 
qiienoj 

Phvsioal examination revealed a colored female well developed but poorh 
nourished anemic and appearing acutelv ill with a temperature of 102° P 
Bv es w ere prominent but show ed no other signs of exophthalmic goitei Right 
eje showed a corneal seal adherent to the ins Both selerae were gieenisli 
j ellow m color Pupils w ere equal and reacted to light and accommodation 
The palpebral conjunetivae were verv pale Nose and ears were negative 
The mucous membiane of the mouth was veij pale tongue slightlv toated, 
teeth in fair condition tonsils submerged but crj ptic Neck rev ealed small 
palpable cervical Ivmpli nodes The chest shovred evidences of eaily rickets 
The Ijmph nodes in the axillarj fossae were palpable 

Examination of the heart revealed a soft svstolio murmur at the apex and 
along the left border with a loud sjstolic over the aoitic and pulnioiiie areas 
The lungs revealed occasional subcrepitant lales at extieme light base 
posterioilj 

The abdomen was tense, doughj with resistance and tenderness ovei the 
right uppei quadiaiit and soiiiewhat ovei the left hv pocoiidriiiiii There was 
also some tendeiness at JIoBurnej 's aiea The livci w as palpable 3 cm below 
the right costal margin The spleen was not felt Ividnejs were not felt 

The upper extiemities were negative The tibiae of both lowei extremities 
were prominent and showed large scarred areas over the middle third of the 
anterior surfaces Reflexes were apparentlj normal 


LVBORATOHV FIUniNOS 


Blood Picture— 

Hemoglobin (Dare) 

Red blood cells 
Color index 
Bleeding tune 
Coagulation time 
Platelets 

Total white blood cells 
Pol nnorphonuclea rs 


36 per cent 
- 300 000 
0 ”$ 

2 minutes 45 seconds 
6 minutes 0 seconds 
120,000 
12 400 
per cent 
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Liboritory Findings 


Blood Ptotnre — Cont’d 
Eosinophiles 
Basophiles 
Lyinphocv tes 
Turk cells 
Mouocj tes 
Prom} eloc'vtes 
Neutrophilic injelocites 


1 per cent 
0 75 per cent 
38 0 
10 
50 
0 50 
0 75 


There uere 2 nucleated red blood cells in the 400 cells counted 
Marked obgochroniasia 
Occasional stippled red blood cells 

About 8 per cent of stained red blood cells uere sickle shaped 
(Fig 1 ) 

Fresh preparation shous 25 pei cent sickling and 98 per cent sickling after 
tiventv four hours All red blood cells rounded after seventh two hours 
(Figs 2 and 3 ) 

Marked anisocytosis 
Poikilocj tosis 

Macrocytosis and poljchromasia 
1 per cent normoblasts per 100 white blood cells 
14 per cent reticulation 

Supraiital staining stiowed one inononucle ir sm ill sired white cell which has 
phagoc) tosed a red blood eell 
Red blood cells showed increased resistance 

Hemoljsis began at 0 34 per cent saline and was still incomplete at 0 28 per cent 
saline 

18 minutes 
Negatiio 
Negative 
Negative 
1 unit 
12 

115 mg per 100 o c 
7 8 mg per 100 c c 
1 6 mg per 100 c c 
238 mg per 100 c c 
625 mg per lOO c c 


Sedimentation time 

Wassermanii 

Kahn 

Bibnibin Direct 
Indirect 
Icterus index 
Sugar 
Urea 

Creatinine 

Cholesterol 

Chlorides 

Calcium 


9 2 mg per lOO c c 


Benal Function (Phenolphthaleii ) — 
First hour 
Second hour 

Total renal function 


Urine- 


Specific gravitv 
Reaction 
Albumin 
Sugar 

Microscopic 

Urobilinogen 

Urobilin 


56 per cent 
19 per cent 
75 per cent 


1 010 
Acid 

Paint trice 
0 

Occasional white blood cells 
1500 dilution units 
2700 dilution units 


Stool — 

Bile 

Blood 

No ova or parasites found 

Urobilinogen 

Urobilin 

Gastiic Analysis — 

Free hvdrochlonc acid 
Total hvdrochlonc acid 
Lactic acid 
Microscopic 

Vaginal Smear 
Cmucal Smear 


Present 

Negative guaiac 

4800 dilution units 
14,400 dilution units 


2 per cent 

3 per cent 
Negative 
Negativ e 

Negative for gonococci 
Negative for gonococci 
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Vaginal cxainiuation repealed the uterus to the left, ^etro^e^tcd, and a fixed 
jnsensiti%e cjstic mass in tht right and posteiior fomices 

The patient's temperature fluetu-itcd from 100° to 103° F seldom remain 
mg low for a u hole daj at a time 

The patient’s mother, brothei and two sisters weie examined and none 
of them shou ed a condition similai to that of the patient Piesh and old blood 
prepaiations both dr} and net shontd no aetne oi latent sicUmg of the red 
blood cells 

The patient did not respond to medication and nonspecific protein injec 
tions A surgical consultation -was requested in ordei to rule out a possible 
acute abdominal condition A diagnosis of acute cholec} stitis uas made, and 
the patient uas therefore transferred to the surgical seivice On opening the 
abdomen the er u as found adheient to the abdominal i\ all The peritoneum 
was studded with tubercles \aijmg m sue flora a millet seed to a pea All 
of the small intestine was eoiered with minute tubercles Manj of the loops 
were adherent Tlie gall bladder was negatiie Tlie spleen was small, covered 
with tubercles and adherent to the anteuoi abdominal wall The pelvis was 
found walled off b\ adhesions, and the tubes were probabh the site of tuber 
culous imnsion The mesenteric l>mpU nodes of both small and large intes 
tines were enlarged to the size of a walnut 

Kicroscopic examination of a mesciitenc l>raph node rc\ealed active 
tuberculosis 

The patient became \ei*y weak following laparotomj A blood count re 
\ealed 2,200 000 erj throe} tes and 34 per cent hemoglobin (Dare) An mtra 
■venous transfusion of 500 c c of blood was given ou Ma} 15, 1929, with prompt 
benefit The general condition of the patient began to improve steadily, the 
temperature dropped to normal, the abdominal tenderness and rigidity dis 
appeared the abdominal w ound healed rapidl} and the patient was discharged 
on June 2 1929 nineteen davs following operation 

COMMENT 

This patient complained of pain in the lower abdomen, fever and vaginal 
discharge Aftei admission she also developed epigastric pam with tenderness 
and rigidit} ov er the right and left upper quadrants It was thought that the 
patient had a subacute pelvic peritonitis in addition to the already existing 
adnexitis The sudden onset of upper abdominal s}mptomatology however 
made a diagnosis of an acute cholecystitis possible Although a diagnosis of 
sickle cell anemia was made during the first week of the patient's stay in the 
hospital, its significance was not realized until after operation Pam, tender 
ness and even rigidity over the gall bladder region are ver} common symp 
toms and signs in cases of sickle cell anemia 

Patients with sickle cell anemia are very susceptible to tuberculous infec 
tions and m this case a diagnosis of tuberculous adnexitis should have been 
considered In fact, over 50 per cent of the reported cases of sickle cell anemia 
succumbed to tuberculosis This patient had an apparentl} negative chest on 
X raj examination Dolgopol and Stitt found the sickle cell phenomenon in 
5 2 per cent of the 77 tuberculous patients they examined Tuberculosis 
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not tlieiefoie be consicleied as an etiologic factoi in the de^elopment of sickl- 
emia, but latliei a complication as a lesult of the loiveied lesistance of the 
patient 

Clinicallj , sickle cell anemia tlosel\ lescmbles familial hemolytic jaundice 
The lattei condition houevei shows an mci eased fiagility of the red blood 
cells, an enlaiged spleen and absence of leg ulcers or seais, joint pains and 
ciises of abdominal pain 

It IS inteiesting to note that in this ease the diiect Van den Beigli was 
negatne, the indiiect onh 1 unit uhile the icteius inde\ uas 12 with a maiked 
increase in the uiobilin and uiobihnogen of the uiine and stool 

Upon eaieful questioning of the patient regaiding the scais oyer hei legs 
she stated that she had blisteis ovei the legs as tlie lesult of sitting barelegged 
in fiont of the fiieplaee dm mg the u inter mouths of hei childhood, and that 
those blisteis bioke leaiing scats o\er hei legs This is inteiesting foi theie 
is no such explanation as far as we knou in the liteiatuie 


CONCLUSIONS 

1 A complete leMeu of the liteiatuie of sickle cell anemia is gi\en 

2 A case of sickle cell anemia complicated bj mesenteric tubeiculosis is 
lepoited with impioieincnt following lapaiotomy and transfusion 

3 A diagnosis of an acute suigieal abdomen in a negio patient is hazai cl- 
ous yithout a pieyious search foi sickle cells in the blood smeai 

4 Emphasis is directed to the fact that most patients with sickle cell 
anemia aie susceptible to tuberculosis piobabh because of their loweied re- 
sistance to infection 

5 A lathei simple explanation is giyen for the leg ulceis or scars so often 
encountered in patients with sickle cell anemia 
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SPONTANEOUS MENINGEAL HEMOERHAGE*' 


By Frederick H Lamb, M D , Davenport, Iowa 


C ASE 1 — About ten 'lears ago -nith one of my confreres, I saw a tuelve jear old girl, who 
had been seized sii.teen hours prenouslj with a sudden sharp, excruciating pain in the 
head She had been playing the piano, when she stopped suddenly, ran to her mother with 
her hands clasped tightlj to lier head She screamed nith pain, which seemed quite unen 
durable, soon became ii rational, ■vomited, and tossed about on the bed, crjmg out, and moan 
ing in agonv Presenth she lost consciousness completch 

When seen fourteen hours later, the child was profoundly comatose Her pulse nas GO, 
temperature 100 5° P , respirations slow and labored The pupils were equal and dilated, 
reacted incompletelj to strong light, there nas a spontaneous lateral njstagmus, the con 
junctivae were injected She had had involuntarj micturition and defecation, and a brisk 
cpistaxis lasting about twentv minutes Tliere nas a definite general rigiditj of the body 
The leucocyte count was 14,200 The urine contained a trace of albumin, but no sugar, 
acetone, diacetic acid, nor casts 

There was nothing significant in the child’s familj, nor her own medical history No 
one knen of her having had anv injury to the head 

A lumbar puncture j lelded 60 c c of uniformly bloody fluid under greatly increased 
pressure On standing a half hour, the red cells had settled in the test tube so that the upper 
fourth of the contents nas water color, and at the end of twenty four hours at 8° C, the 
cells had settled down to about one tenth the total volume, mth no sign of clotting Smears 
and cultures vveie bacteria free 

Follovvang the spinal drainage, the patient’s general condition began to improve After 
a second withdrawal of fluid, her condition warranted the hope of recovery She improved 
steadilv, and at the end of two weeks, seemed to have quite fully recovered from her ex 
perience She is non a healthful joung woman 

Tins was my introduction to that condition known, perhaps for want of 
a moie significant name, as spontaneous meningeal hemorrhage (although at 
that time I believed it to be the clinical pictuie and sj'mptom complex of non- 
traumatic pachymeiungitis hemorihagica interna) That there is a similarity 
in these two conditions might be deduced from a supeificial scanning of the 
literature, yet a moie careful study will bung out distinctions, which deserve 
a much more general appieciation 


INCIDENCE 

It is difficult sometimes to know whether a disease is occurring more 
frequently or whether it is being recognized moie commonly Certainly, as 
Josephine B NeaP saj^s, there aie but biief leferences to spontaneous menin- 
geal hemorrhage in English, although in Prance and Sweden, a rather exten- 
sive Eterature has been developed 

My experience with 7 pioved cases, and 2 probable cases, within a ten 
3 ear period leads me to think that the condition is overlooked more fre- 

•Read before the Eighth Annual Convention of the American Societj of Clinical Path- 
ologists Portland Oregon Julv 5 6 and 8 1929 
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quentlj than it is diagnosed It has, furthermore, pointed out the need of 
differentiating this condition from certain otlier intracranial hemorrhagic 
conditions 

PATHOLOOV 

Let ns saj at once, that we are not concerned with those hemorrhages 
occurring ns a complication of such conditions as pjogenic or tuberculous 
meningitis arthritis, septicemia, pertussis smallpox, anthrax, nephritis uremia, 
eclampsia insolation, caisson disease or aviators sickness Neither are we 
concerned A\ith the hemorrhagic diatheses scunj, purpura, hemophilia, nor 
Icucemia and only indirectlj nith lead, alcohol sjphilis, and arteriosclerosis 
m so far as thej maj be contributing factors in individual cases In most 
instances of spontaneous meningeal hemorrhage, these factors ha^e no beanng 
■whatever 

Wc cannot, hov ever, dispose so readily of the sequellae of cranial trauma, 
nor of congenital aneurysms near the circle of Willis as etiologic factors We 
are directJi concerned in the differential diagnosis with subdural hematoma 
in its various stages of development, also, with the similar if not identical 
condition pseudomembranous pachsmieningitis hemorrhagica interna 

To review buefi} the latter condition on account of its close relationslup 
to the subject of this paper, there is a growing belief that chronic subdural 
hemorrhage, and the pachymeningitis hemorrhagica interna of Virchow* arc 
one and the same * It is interesting to note that chronic subdural hemorrhage 
IS of aenous origin thereby differing from all other forms of intracranial 
hemorrhage ■which are generally the result of arterial rupture < The patho 
logic picture as found at operation or autopsy — and certain of the clinical 
sjTnptoms are admirablj explained b> the mechanism of forming the sub 
dural hematoma Acconng to Holmes^ and others, the hemorrhage is sup 
posed to result from the tearing of small \eins which enter the tributanes of 
the superior longitudinal sinns At the point at which the supenor cerebral 
veins enter the sinus, the arachnoid is firmly adherent to the dura mater 
This anchorage evidently protects the large aeins, and the sinus itself, while 
the small vessels are stretched and torn by displacement of the brain result 
mg from ti auraatic force The ultimate result is a more or less constant 
seepage of blood with organization of the clot more or less in keeping vith 
the age of hematoma 

DITFERENTIAL DIAO^OSIS 

Prom a clinical standpoint, it is desirable to recognize the extradural 
hemorrhage, due for example to rupture of the middle meningeal artery, and 
an cnejsted subdural hematoma referred to aboae following more or less 
remotclj a blow on the head Diiect surgical relief is possible in both condi 
tions It is also desirable to distinguish bet'ween these two conditions, as a 
group, and the primary subarachnoid hemorrhage due, for example, to the 
rupture of a circle Wilhs aneurysm, or the pnmaiw cerebral hemorrhage with 
or vnthout extension into the subarachnoid space Neither of the latter con 
ditions IS amenable to surgery 
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Biiefly stated, the elmical sj'ndroine of spontaneous meningeal hemorrhage 
IS the picture of seveie meningeal irritation nith a “biutal onset,” and without 
obAuous cause, the uniformlv bloody spinal fluid undei increased piessure, 
and usually piompt relief of svmptoms following lemoval of fluid 

On the othei hand, the symjitomatology of chronic subdiiial hemoirhage 
IS extiemety \ariable Accoiding to Holmes, theie is the histoij of injuiy, 
the giadual onset of headache, sleeplessness, foigetfulness oi vertigo Theie 
may be a general loweiing of efiicieney, geneial stupidity, iiritability, often 
a thick aphasic speech The second stage is ehaiacteiized bi a sudden aggra- 
Amtion of sjmptoms The headache becomes uoise, the diowsiness passes into 
stupoi, and peiiods of consciousness alternate uith pciiods of unconsciousness 
Finally a modeiate hemipaiesis develops due to iinilateial ceiebial compres- 
sion, although a fiank hemiplegia is lare 

The symijtoms of intraceiebial or eapsulai hemoiihage aie too nell known 
to leiteiate heie The association is between coma and paialysis, instead of 
coma and paresis, and the histoij of the tuo conditions is unlike 

SPINAL FLUID 

In connection with the clinical symptoms ot spontaneous meningeal hem- 
oiihage, the most laluable single finding is the chaiactei of the ceiebiospinal 
fluid A uniform and decidedlj bloodi fluid undei piessuie is evidence of 
gloss hemoiihage into the subarachnoid space It is the caidinal sign of 
spontaneous meningeal hemoiihage It is veiy much less likeh to be found 
in eithei the tjpical case of extia, and subduial hemoihage, oi intiaceiebral 
hemorrhage Conceivably both of these conditions may adi’ance to the point 
of blood escaping into the subdural space, and the finding of a few eiythro- 
cytes in microscopic examination, or presence of xanthochromia is not infie- 
quentlj obseived But the presence of a large amount (7 per cent, oi moie) 
of blood in fluid under gieatly inci eased piessure is a stiong point in favor 
of meningeal hemorrhage Furthermoie, if tlie fluid be recoveied within 
tv elve to twentv-foiu hours aftei the onset of symptoms, it will be observed 
that on standing, the supernatant fluid is vatei color Succeeding with- 
drawals of fluid Mill shov an iiici easing xanthachioniia, with or without a 
diminution in the numbei of led cells 

It IS worth while noting also that the fluid, in spite of its laige blood con- 
tent, shows no tendency to clotting This is, indeed, quite the opposite of the 
prompt and firm clotting which takes place in an admixture of spinal fluid 
and blood of traumatic oiigin in perfoiraing the lumbar puncture 

In this connection, I have observed the effect of mixing m vitro, noimal 
blood and normal spinal fluid fiom the same and diffeient individuals, on the 
tjpe of clot, and the clotting time Bllefl^ stated, the admixtuie vill produce 
a film clot in the same time as the blood alone in piopoitions up to 1 part 
by \olume of whole blood to 7 5 paits of spinal fluid Greatei dilution of the 
blood will cause an ineiease in clotting time of the mixture, but result m a 
firm uniform clot up to 1 pait of blood to 22 parts of spinal fluid, at which 
point the clotting will be delajed about fifteen minutes A still greater dilu- 
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tion of the blood lesults ju a paitial clotting of the mixture up to 1 part of 
blood to about 35 of fluid uith a corresponding but not equal lengthening 
of the time 

The point is that ci eii though the amount of blood m the fluid obtained 
in spontaneous nieuiugenl hemorrhage be mneh greatei than that required 
to clot a mixture of normal blood and fluid in \itio no clotting takes place 
Additional S])mal fluid findings mil be lefeired to latei 

REPORT OP CASES 

Case 2 — Mr F J ulutc carpenter iged torfj one ms seen nitli Dr Hnller at 
St Luke a Hospital Davenport lowi Moj 17 1922 

Preseni Illness — Wule ahinghng- tbe roof of a house tlte patient was seized mth a 
sudden excruciating pain m the head He had to be helped to the ground and was unable 
to walk home Tliere is as no lastors at that tmie or previously of any injury to the head 
Ho was a chronic alcoholic On entering the hospital he complained bitterly of hendachc 
ssas sery impatient and resentful that he had had no relief 

His temperature varied from 98 0 to 8 1 pulse jO to 78 respirations 20 to 24 

HBC 5 380 000 BC 9 400 Hgb 93 ptr cent toagulation four minutes Wassermaiin 
negative uniie albumin + costs occasional hyaline \ ra\ of head Vo sign of fracture 
Pupils Slighth dilated equal and regular direct and conscnsuul light reflexes and to dis 
tance arc prompt Eye grounds Slight clouding of the discs 

Withdranal of cerebrospinal fluid gave prompt relief of SMuptoms Cerebrospinal 
Jhud Wassermann negative 
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The patient left the Imspital at the tnd ot ten da-ys seeiuni^ to ha\e fulU rei.o%en.il 
\Vhile at nork June 1 1922 he had a second attack similar in all respects tO the at 
tick two aNeoks prcMOuslv Ho nas iguin admitted to the hospital with s>mptom3 signs 
and course of the illness practicnUy pinllel to his first nclmission Relief of symptoms 
followed the third lumbar puncture 


Spinal Furin 


DATE 

vMO■c^'r 

PRESSURE 
itlLUMETEHS 
or ItESCOST 

ERYTHRO 

CTTES 

VEVCO 

CTTES 

CLOT 

SUPERNATANT 

FLuro 

0/1/22 

3o c c 

22 

230 000 


0 

Amber 

6/3/22 

2j e c 




0 


6/4/22 

2.> e c 




0 


G/5/22 

20 c c 




0 


C/6/22 

2o c e 

r 

SO 000 

400 

n 


6/7/29 

2> cc 




0 


6/9/29 

15 c c 




0 

^ . 


The patient nas discharged at the end of eight days and returned to work Hu 
pbysSeSan told me three years later that the patient had remained well and that he continued 
to drink as much hooch as c\er 
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C VSE 3 —Mr D W , white, theater organist, aged forti sei en, n as seen at the request 
of Dr Haller, at the patient’s home June 25, 1925 

Present Illness — Returning home from work about 11 00 PM, the patient was taken 
mth a sudden sharp severe pain in the head He remembered nothmg after that until he 
was found in collapse on the stairway of his home Later, he had an indistinct recollection 
of crawhng home on his hands and knees 

Eccaminc-tton — The patient looked very ill He was irrational, stuporous, cjanotic, com 
plaining of severe headache His neck was stiff, and head retracted A lumbar puncture 
jielded 40 c e of umformlj bloodj fluid under increased piessure He soon became more 
ritional, and was taken to St Luke’s Hospital His temperature was 99 4, pulse 66, and 
lespirations 22 The pupils were dilated, equal, regular, and reacted to light and distance 
The deep tendon reflexes were normal, there was slight but distinct general rigidity of the 
body He complained bitterlj of headache, was restless, verj active and noisy at times, and 
cianotic There was improvement in his condition following repeated lumbar punctures 
WTien he became mentally clear, he could recall no cranial injuri He was a total abstainer 
from alcoholics 

Blood — Er 3 throcjtes 4,800,000, leucocytes 10,600, hemoglobin 80 Wassermann, neg 
atiie Coagulation and bleeding time four mm Unne trace of albumin No sugar or 
acetone bodies 

Spinal Fluid — Wassermann, negative 


Spinal Fluid 
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July 10, two weeks after admission, ho was discharged, recoiered Within a week after 
he left the hospital, he developed lobar pneumonia and died on the fifth dav, but without anj 
apparent return of head symptoms 

Case 4 — ^klrs H, white, housewife, aged sixtj two Was seen at her home July 8, 1924 
Present Illness — While sewing, the patient felt a sudden sharp pain in her head, which 
she described as a bhnding pain She soon became restless, appeared to be in great pam, 
but did not lose consciousness Morphine % gr hypodermically had no effect Lumbar puncture 
gaie about 40 c c of umformh bloodi fluid under incieased piessure The patient was 
somewhat reheved withm two hours The puncture was repeated twice tlieieafter, wath im 
proiement m and rehef of symptoms She remained at her home, and seamed to ha\e fully 
recovered in ten dais I liaie no record of further examinations in this case 

Case 5 — Mr A B, white, laundry wagon driver, aged forti two, seen with Dr A H 
Arp, at the Mohne Public Hospital, November 16, 1920 

Present Illness — The patient, apparentl} well, drove his truck away from the laundry 
at 2 00 PM He was found Ijuig on the seat of the truck about an hour later The truck 
had run over the curb into a vacant lot He remembered having had a severe pain in his 
head, and that he soon becauie helpless He recalled nothing more until the next day 

Examinatvyn — At 6 00 pm, Nov 16, 1926, the patient looked very ill He was 
comatose, his breathing labored, the skin dry and cyanotic There was a general rigiditi 
of the body He tossed from side to s^do and moaned His pupils were dilated, equal, round, 
and reacted to light The scleiae were deeply injected Examination of the reflexes was 
unsatisfactory on account of the rigiditi 

The Wassermann both on blood and spinal fluid was negative and the blood pressure 
was 160/95 
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Spinal Fluid 
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Tho patient loft the hospital at the end of eixteen da^9 and returned to work two 
weeks later His physician reported that he is nell now after two and one half years 

Casl G — M white practjciil nurse aged tlurt) four wag seen with Dr A E Willntns 
at the Moline Public Hospital 

Present iJlncss— The patient was left m charge of the ciiildren in a famtlj while their 
mother was awnj from home for the afternoon The patient seemed to be in. her usual good 
liealtb Wien tho mother of the children returned she found the patient lying on a bed 
unconscious The first physician who saw her thought she had an epileptic seizure Dr ^ 
saw her about an hour later and sent her to the hospital She did not regain consciousness 
Dunng the evening and forepart of the night she was quite active at times and seemed to 
be m great pain Toward morning she became deeply comatose 

FsaTnuiafion— At 1 00 p m the next day or tweuti to t\vcnt\ tvso hours after attack 
the patient was profoundh comatose The fnee and hnnda were very eynnotic It seemed 
that the patient was moribund and further examination was not ottempted 

A lumbar puncture yielded about 50 cc of uniformly bloodi fluid under greatly in 
creased pressure It was doubtful whether any improvement followed She expired about 
five hours later as wo were preparing to repeat the puncture I had tJie feeling at the time 
that earlier spinal drainage might have changed tho course of events 

Case 7 —Mr P A white truck dnver aged sixty Tiio histon and clinical findings 
are as given by Dr L J Porstmann Davenport la 

Present lUness— -On Februari 19 1929 the patient while at work auddenh developed 
a severe headache "Ticcame dizzy and ill There was no eiidenee then (nor at autopsv later) 
of any cranial mjun Dr Porstmann saw him first on tlie follow uif, day He complained of 
headache and dizziness which was not relieved bv morphine I nter tint dax the patient 
became irrational followed bv eomulsne seizures and loss of consciousmss During tlie next 
three days he became very active ond ind to be restrained lie was given lirge doses of 
morphine A noncooperativ c spirit on the part of the fxmiU prevented anvtlmig more than 
casual ohscrvaiion in this case Counsoi! wis not wanted and penniision for a lumbar 
puncture positively refused The patient expired February 24 on the sixth dav of his ill 
ness At the request of an insurance company I performed an autopsy about four hours 
after death before embalnung had been done 

The following brief abstract of the autopsj record gl^cs onh the important 
findings 

There waa no sign of trauma or external violence The scalp ami cramum showed no 
Sign of inyury The skull cap averaged from 5 mm to 11 mni thick The dura was even 
where intact smooth moist and normally adherent to tho skull In romoun^, lljo cip the 
arachnoid was inadvertently cut followed bv gush of bloodv serous fluid (about 100 ec 
from the eaw cut There was still as much ns 75 cc of bloody lluid bttween the arachnoid 
and pia when tiie cap had been completely removed The durul sinuses cont u/ied the usual 
dark red firm nonadhereat partially clotted blood 
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Tiie ippcarince of the Tiichnoid was striking It contained iiiegular nn&ses of soft 
blood clot \ar\nng in coloi fioin light to dark red and fiom 3 mm to 10 mm* in thickness 
Se^ eral stages of oi g inization could be easil} distinguished grossh , from strings and plaques 
of flbnn to collections of scmibquid blood No single souice of the blood could be found A 
c ireful search uas made for -vascular dilatations, aneurisms in and around the circle of 
Wilbs The most of the blood, and the thicker more organized clots were over the upper 
bilf of the cerebrum, and about equallj distributed m both hemispheres, possiblj a little 
larger \olume on the left side The rentiicles contained a bloodv fluid uith no sign of 
clotting Tho 3 uere of normal size, and the communications between them were patent 

The pia mater was intact, and somewhat edematous The brain itself was of normal 
consistence ind contour There were no gross changes Serial sections showed no evidence 
giossh of hemorrhage, thrombosis, embolism or tissue change aiij where in the cerebrum, 
cerebellum, pons, medulla peduncles, or upper core There was no evidence of heart, kidnej, 
piilmonarv, or livei disease 

Biief Sumniait of Seven Cases Eeported m the Text of this Paper 


Incidence 


CASE 

SE\ 

AGES 

OCCUPATIONS 

1 

Female 

12 

Schoolgirl 

■) 

Male 

49 

Carpenter 

3 

Male 

47 

Musician 

4 

Female 

62 

Housewife 


Male 

38 

Deliver V man 

() 

Female 

34 

Practicel nurse 

7 

Male 

60 

Dehverv man 


CKSE 

DURATION (DATS) 

OUTCOME 

REMARKS 

1 

o -14 

Recoverj 


2 

5 -10 and 
0-8 

Recov erv 

2 attacks 

3 

7 -14 

Reeoverv 

Died of pneumonia 

4 

4-8 

Recoven 

~f 

10 -30 

Recoven 


G 

1 5- 

Death 

Delayed drainage 

7 

j — 

Death 

No drainage 


ONSET OF SiMPTOJIS 

1 Engaged ni usual occupations, pi eviousU well 

2 No histoiv of eianial tiauiiia in these cases 

3 A sudden, sliaip, severe pain in the head, soon follovv'ed bj svnnptoins 
of meningeal nutation Pain usuallv" desciibed as exciueiating 

4 Active dehiiuiii and partial loss of consciousness 

COURSE OF DISEASE (1) 

1 Mental picture dominates with the expression of gieat pain, restless- 
ness and ceiebial impanment vaiving from deliiium to profound coma 

2 Tempeiatures vaiv fiom 97° to 101° P , the pulse 60 to 90, and respiia- 
tions at fiist not much alteied became slower and moie labored 

3 Eves pupils dilated equal legulai, leact to light and accommoda- 
tion Spontaneous lateial nvstagmus piesent in one case 

4 A definite but not maiked geneial iigiditv of the body and extiemi- 
ties No parah sis 
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5 Superficial and deep leflexes not leliabh reported in this series As a 
gioup, generally diminished and influenced ba mental state 

LM10R\TORa FI^DI^GS 

1 Blood counts (a) L^^thloc^tcs AMthin nonnal limits Leucoc\tes 

10 000 to 14 200 Hemoglobin 70 to 92 (b) No records of differential counts 

2 Coagulation and bleeding time \nthm normal limits 

3 Wassermann tests all negatnc in 6 cases seaenth not done 

4 Unne examinations Hsualh a tiace of albumin \o sugar or acetone 
bodies 

CEREBROSPIN VL FLLIDS 

1 Uniformh blood\ fluids undci increased piessure 

2 Blood content and pressure diminish nith successne pimctiues 

3 Leueocites slighth met cased in pioportion to reds 

4 On standing cells settle doun to mal e up as much as 1^20 the \olumc 
of the mixture 

5 Earh m the attack siipeinatant fluid is nater coloi In successne 
uithdrannls xanthacluoniia increases as rod cells diminish and shou degen 
crntion 

6 There is no tcndenci to tloUiiie. of the fluid 

CONCLUSIONS 

1 Seien cases of spontaneous meningeal hemorrhage are repoited uith 
refeience particularh to the cerebrospinal fluid 

2 In fixe cases where drainage of the subarachnoid fluid (lumbar pitnc 
ture) was instituted earlj and repeated there ms a prompt improvement 
and recoven In two cases where drainage was delaved death followed 
viithin twenty four and thirty six hours respectivelv 

3 A bloodv, nonclottmg cerebiospmal fluid under pressure is of great 
diagnostic importance 

4 As a cause of sudden and unexplained coma the possibilih of spon 
taneous menin^jeal hemorrhage should not be overlooked 

5 Ascertaining the cause of coma paiticularh m emergencies, has be 
come more and more of a laboratorv problem and m some localities a mem 
ber of the hospital laboratorv personnel is freqiienth called on to direct the 
procedure In fact it is in lecognition of this tendenev that one has pre 
sented at this meeting what might seem to be more stricth a chnicnl problem 
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DISCUSSION 

Dr A iS Gwtdano — I i^ould like to add tiuee cases to Dr Lamb’s collection It is 
interesting to me tlie ages in these cases, a boj tiiehe jears of age and a man fortj I 
performed an autopsj on one out of the three and the other is onlj a month since the first 
ittack A man of thirtj -^ears of age graduallj felt himself going, stopped his automobile 
ind lost consciousness, nas brought to the hospital and taken home the follomng day with a 
terrific headache Spinal punctures were done The fluid was under pressure, bloodj and 
the icterus index was su. on the supernating fluid He was kept in bed for two weeks and 
gradualh improied Examination revealed a dofinitelj stiff neck The diagnosis was 
meningitis parth duo to the fact that they had been having considerable meningitis The 
blood in the spinal fluid clinched the diagnosis We gave him rest in bed, transfusions and 
injections of glucose and lie was getting on verj well The nurse left him and they found 
him unconscious again, with similir findings in the spinal fluid The family had another 
plnsician come in who concurred in the diagnosis He gradualh improved A boj twche 
rears of age was plaiing bill He stopped plajing saving his head huit him After thirty 
minutes he became unconscious and came into the hospital that night A lumbar puncture 
revealed tremendous hemorrhage, no clotting observed He died about two houis after the 
puncture Autopsj revealed diffuse subdural hemorrhage involving the entire brain We 
could not ascertain the point of bleeding 

Dr Frederict S Lamb —With regard to Dr Giordano ’s question, the highest tempera 
ture observed in our senes of cases was 101° E It was mentioned that the autopsj findings 
were subdural hemorrhages Docs this mean litenllv subdural or subarachnoid? 

Di A S Giordano — Both 

Dr Ficdenck B Lamb (closing) — Mj idea of it is this The subdural hemorrhage or 
hematoma is the chronic hemorrhagic p iclij meningitis of Vnehow, usually a delajed man 
ifestatioii or sequel of cranial trauma, whcicas, spontaneous subanchnoid hemorrhage is 
acute, usuallj nontraumatic and probablv due to the rupture of a small aneurism The sub 
dural hematoma is amenable to surgical treatment, wheieas the spontaneous subarachnoid 
hemorrhage is not Frequenth, repeited lumber punctures with relief of increased intia 
cranial pressure, not onlj establish the diagnosis flrmh, but give prompt respite of symptoms 
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P LATE jears, the important fact that streptococci do not comprise a 
homogeneous group has been steadily gaming credence ' "When first 
isolated from septic ivounds streptococci nere thought to play a simple patho 
genic role but, from the furthei advance of bacteriology tlie> ha^e been 
isolated from lanous sources, pathogenic as well as nonpathogenic so that 
e\en now, in consideration of their role as secondary in\aders knowledge of 
their specific pathogenicity is \ery confusing 

The studj of streptococci reallj started with )mpro^ement of technic lu 
blood culture methods, which resulted in the recognition of certain tjpes of 
true streptococcic septicemias such as puerperal fe^e^, malignant endocardi 
tis septicemias from focal infections, etc An opportunitv was thus afforded 
of obser\ing certain important biologic characteristics not common to all 
types, and the heterogeneitj of the streptococcic group became apparent 
Since then, methods have been further impro\ed, and new ones devised that 
hare permitted more scientific studj of their biologic diffeienccs Certain spe 
ciflc types such as the Streptococcus heraolyticus the Streptococcus pyogenes, 
and the Streptococcus Mndans ‘'mitis ’ of endocarditis, the weak hemoljtic 
streptococcus of scarlatina, and the Streptococcus erysipelatis have been differ 
entiated There is no doubt that persevenng research will fimlly classif\ strep 
tococci not merely according to their raorphologv, cultural characteristics and 
intricate biologic pioperties (factors which are not alwajs constant), but also 
according to that which is the ultimate aim of bacteriology namelj their spe 
eific pathogenicity 

In the course of tlie last three years we have collected a series of cases 
of streptococcic septicemia and by applymg recent biologic classifications 
ha\e compiled Table I The nomenclature used by Holman based on the 
fei mentation of his three cardinal sugars, was used throughout 

Genet al Beiimks The elmical classification of ceitain infectious diseases 
into acute and chronic types has a bacteriologic parallel in the blood altering 
properties of the streptococci that cause them The acute conditions are 
caused usually by hemolytic streptococcus the chiomc by Streptococcus 
vindans and bv nonhemolytic streptococci 

In eleven cases of mastoiditis hemolytic streptococci were found in ten of 
them and Streptococcus -vindans ol the alpha prime type also weakly htmo 

Prom the Pathological Laboratories of Beth Israel Hospital New York and Laborator> 

6 East Seventy eighth Street, New York 
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Ij tic, Ai as found m the otliei case Four cases of acute septicemia folloiving 
infected woimds iieie all liemoljdic Streptococcus viiidans iiere found in ten 
patients ivith subacute bacterial endoeaiditis The occurrence of both strep- 
tococcus heniohticus and Stieptoeocciis Aiiidans in multiple infectious aitbri- 
tis speaks also in faAOi of the peeuliai eouise of tins disease as legaids chro- 
incitA 

Table I 


A Pathologic Classificatios op Streptococci of Septicemic Origin 


PATHOLOGIC CONDITION 

HEMOLYTICUS 

VIRIDANS 

1 « S t 

^ XT' c 

^ ^ 7, u 

S s 5 5 ~ 

2 5 o- P 

S a, < u r 

XT 

2 § S 

J W > > J 

o 5 3 g s 

£ S ? g g 

KheumatoKi Arthritis 
Bacterial Endocarditis 
Acute Mastoiditis 

Acute Bheumatic Feier 
Acute Septicemia 

8 12 1 

6 3 1 

1 

4 

12 7 3 2 36 

3 5 2 10 

1 11 

1 2 

4 

Total 

8 8 9 1 1 

12 12 8 4 63 


JIULTIPLE INFECTIOUS ARTHRITIS 

As Ave baAC dealt A\ntb this subject in preAuous contiibutions^ ■* and intend 
to deal AAitb it more extensneh in a subsequent Avork, aac shall meiely men- 
tion heie certain facts of importance These positive blood findings Avere ob- 
tained mostly in afebrile cases bi means of a special technic depending on the 
inactivation of the bacteriolj tic complement in the blood before it Avas cul- 
tured Streptococcus infrequens under hemolvticus, and Streptococcus fecalis 
under viridans Avere the most frequently isolated Biologically the difference 
betAveen Streptococcus infrequens and fecalis is based on hemolysis onlj"^ 
Their sugar fei mentations aie identical The isolation of a fan percentage of 
other streptococci fiom the blood of aithiitic patients still lacks an adequate 
explanation , for, m our experience, Avith the exception of Streptococcus fecalis 
and infrequens Avhicli neAer failed to produce aithritis in rabbits, the onh 
other sti eptoeoccus that occasionally produced arthritis Avas the mitis Strep- 
tococcus anginosus and Streptococcus pAogenes Avere too Airulent to cause a 
chronic disease Expeiimentalh , thcA invariably gave rise to an acute fatal 
septic condition, and, occasioiiallj , a iiA'ogenic joint in the case of Stieptoeoe- 
cus pAOgeues We Avere ueAei successful in producing arthritis Avith Strepto- 
coccus salnarius, subacidus, and ignaAus Their presence, therefore, in the 
blood of aithritic patients in all piobabilitj has no important bearing on the 
disease 

ACUTE RHEUAIATIC FEAUlR 

Our list in this categoij is very meager In fact, aac had only one tiue 
case AAhose blood cultuie gdAe Sti eptoeoccus mitis, laffinose positive and inulin 
negatiA e The other ease aa ith the Streptococcus pA ogenes finding proved to 
be a pAogenic, post-traumatic knee-ioint infection, confiimed also by the post- 
opeiatiAC findings 
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bacterial ENDOCARDITIS 

Commcnis In ten cases of typical bacterial endocarditis we found three 
diffeient types of stieptococci We are thus confronted with the dilemma of 
either gning up the attempt at a pathologic classification of streptococci based 
on certain biologic chaiacteiistics, or of demonstrating that all bacterial en- 
docaiditides aie not the same 

To accept the latter hypothesis as coriect, it is not sufficient to show the 
existence of certain symptomatic "vaiiations in the clinical course of individ- 
ual endocarditides, but it is necessai}'^ to piove that such variations occur re- 
peatedly in a propoition of cases sufficient to constitute a group Further- 
more, given that the symptomatolog 3 '^ of endocarditis warrants such a group- 
ing, we still have to find whether tins has a bearing on the specific etiologic 
factor 

We enteied verj^ caiefulU into an analj'tic study of the syinptomatologj 
and clinical data of the above ten cases in an attempt to prove to our own 
satisfaction whetliei or not our aibitrary biologic classification of the above 
streptococci had a clinical foundation Omittmg symptoms and signs com- 
mon to all thiee gioups, we recorded in Table II such data as were conspicu- 
ously dissimilar 

The differences u ere classed under the foUou mg six heads 
Columns 1, 2, 3 Previous rheumatic histoij’’, positive focal findings, iheu- 
matic pains (other than directlj attributable to the cardiac condition) 

Columns 4, 5 Occurrence of petechiae in mucous membranes and skin 
Columns 6, 7 Tj-'pe of fever (sustained, septic) 

Columns 8, 9 Leucocyte count and differential 
Column 10 Cardiac signs bj physical examination 

Columns 11, 12, 13 Electioeardiographic evidences of the extent of car- 
diac involvement 

In the bactenologic gioup of Sti eptococcus salivarius we note the exist- 
ence of a rheumatic historj", the persistence of active infected foci and joint 
pains, the geneialized distiibution of petechiae both in mucous membranes and 
extensively in the skin , the septic type of temperature, at times fluctuatmg be- 
tween 104° P and 98° P , the relative leucopenia (the table gives the average 
of 10 or 15 counts in each case), with a high percentage of segmented forms 
the complex endocaidial involvement, double mitial in Cases 1, 29 and 30, 
double mitial and aoitic in Case 7, and double mitral, aortic, and tricuspid in- 
\olvement with paitial bundle block, right, in Case 10 The electrocardio- 
grams disclosed in addition to the (left) ventricular pieponderance, myo- 
cardial involvement as evidenced in the inversion of the T-wave in all, and 
notching of the S in Cases 10 and 29 No signs of auricular abnormalities were 
detected 

In contrast to the gioup of Streptococcus sahvarius which proved to be 
verj' rich in symptomatologj'^, we take the Streptococcus ignavus group where 
the absence of most of the above symptoms is conspicuous, viz 
The absence of rheumatic historj^ and its concomitant signs 
The absence of petechiae in skin and mucous membianes with the exception 
of a suspicious spot in the eonninctna of Case 5 
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The snstnmcd course ot temperature unlike the septic feier of Strepto 
coccus snlivirms 

The ninrlvcd Iciicoci tosis iiith a lou percentage of segmented forms, a 
marked contrast to the hcinatologj of Streptococcus sain arms 
The iiuohenicnt of the mitral aahe alone 

The sparing of miocardiuiii with an auricular Inpcrtropln as CMdenced 
in the P ivni es of both cases 

We cannot ignore such a marked contrast irrespcctiae of the small iiura 
her of cases that comprise our giotips riirtlieniiort , the unfailing coincidence 
of the characteristic gronp siniptoms iiiidei our attimptcd bactcriologie classi 
ficafion shous the importance of such concept 

The group of Streptococcus nutis takes an intermediate position between 
the Streptococcus saliinrius and Slrcptocoeeus iguasus 

A rheumatic histon and actnc focal signs mas or mas not he found 
Petcehiae arc limited to the inncous membranes {eonjunctisa in Case h) 
The tape of feaer is rather of the snstaimd tape 
The Icncocate count is around normal aaith a inarktd polaTinclcosis 
The mitral aalaes are nsualla iiiaolaed and the ma ocardiiini iiiaa undergo 
pathologic changes 

It IS unfoitunate that our findings could not also be substantiated ba 
necropsj records 

MASTOIDITIS 

In onr group of clcaon cases of mastoiditis Streptococcus pjogcncs oe 
curred seacn times Streptococcus anginosns taaicc and Streptococcus mitis 
and equi each once Uerc, again aae moot the same difficnlta of accounting 
for four tapes of streptococci in the same disease Ba a careful aualationi 
studa of the climcal data are ucre able ncaerthelcss to ditTenntiatc at least 
taro different ta pes , the pj ogencs and the nonpa ogenes The data are gia en 
in Table HI 

Comments The cleaen cases of mastoiditis in respect to their bartcrio 
logic and clmieal features fall into taro distinct categories 

Piist, tlie Streptococcus paogenes aans chaiactenzcd ha metastatic abscesses 
in remote areas, the site ot aahieh dctcnnincd the final outcome of the par 
ticular case When the brain or meninges aras luvolacd, it proved 100 per 
cent fatal (Cases 4, 13 28) Kecoacra, hoaacaer, aaas the general rule avitli 
soft tissue inaolaement as such locations were nsualla accessible to surgerr 
(Cases 14 27) Oecnsioiialla the course ot the disease aaas so siacio and 
tovie that death superaened in a short tunc thereba offering little ehsncc for 
a metastatic abscess (Case 22) 

Second, all other sfrepfococcie groups combined, aviiicli aacre ciinractcnred 
ba the absence of p) ogenic nictastascs, except complications occurring in tin 
immediate neighborhood of the mastoid such as sinus and pensiiuis inaolae 
ment It aa as significant to note that there avns no fatalita in this gronp 

Neither the seacrita of samptoms at the onset and dniing the subsequent 
course ot the disease, nor the tjpe of fcacr aacre pathognomonic of the kind ot 
streptococcus isolated Sjmptoms as such aacre cqunlla partaken of ba all 
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streptococci Seieie septic fevers, though common with Streptococcus pyo- 
genes, weie uot at all uncommon with such other streptococci as occur in 
mastoiditis Of clinical data the hematologic pictuie uas all that showed 
certain group chaiacteiisties In the Streptococcus pjogenes gioup there was 
a maiked leucoci tosis, uith a lelative increase of the segmented forms, while 
the nonpyogenes group gave eithei a noimal count or a relative leucopenia 
(Cases 8, 12, 17, 24 ) 

Therefore, depending on the leucocyte count alone, we venture to make 
the following statement relative to prognosticating the outcome of a mastoid 
condition 

1 If the leucocyte count is above 10,000, the involvement is probably due 
to Streptococcus pvogenes, carrjing a high peicentage of mortality, the latter 
depending on the particular localization of the metastatic abscess 

2 If aiound 10,000, it is usuallj'- caused by Streptococcus anginosus, and 

3 If below 10,000 Streptococcus equi or Stieptococcus viridans mitis, 
both latter groups carrying a veij”^ low moitahty 

UNCLASSIFIED SEPTICEMIAS 

This gioup of acute infections is generally called cryptogenic septicemia 
because the actu ity of the original focus being not conspicuous or having ceased 
to be active, leaves small clue to its origin By a careful study of the history, 
howeier, one can often trace the source It is usually a minor accidental in- 
fection of the extremities (Cases 16, 19, and piobably 21), or of the mucous 
membianes, especially the nasal accessory sinuses In Case 26 the genital 
tiact was suspected 

In new of the acute couise of the disease in this group it was natural to 
suspect a hemoljtic niicioorganism as the cause We weie impressed by the 
detection in the blood of these cases of a single type of streptococcus, the 
anguiosus, uith onli slight variation in its raffinose fermenting property 

As stated above, we ha\e detected this same type of microorganism in a 
small percentage of cases of acute catarrhal mastoiditis If, then. Strepto- 
coccus anginosus had a specific selectmty for the mastoid, the absence of 
mastoid sjmptoms in the cases under discussion could be explained only by 
tlie lemoteness of atiia to the mastoid and the relative shortness of the dis- 
ease, although we had two cases with recovery wheie such a locahzation 
Mould natuialh he expected Judging fiom the blood reaction, we presume 
that in both instances ve were dealing with the same type of microorganism 
The leucocyte count in mastoids caused by Stieptococcus anginosus varied 
between 10,000 and 11,000 with a differential of 80 per cent segmented and 
20 per cent monocvtes The average count in the nonmastoid septicemias 
was 11,500, with a differential of 85 per cent 

CONCLUSIONS 

The differentiation of stieptocoeci into hemoljtic and viridans is of sufS- 
eient clinical lalue to enable us to diiide infectious conditions into acute 
(usually caused bj the hemolytic) and the subacute or chronic (caused by 
the nridans) 
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Bj the mfroduetioii of their sugar fermenting chaiaeteristics ne take a 
further step in tlieir pathologic classification 

111 addition to the alreid) known specific tipes (Stieptococcus scarlat 
nine, Streptococcus ci \ sipelatis) nc feel justified in also ditfcieiitiatiiig the 
follow mg 

Streptococcus infiequens and Streptococcus fecalis m subacute and 
chronic rheumatoid arthritides 

Streptococcus sain anus uiitis and igiiaius in siibacuti ind chionic bae 
terial eiidocniditidts 

Streptococcus pc ogciics anginosus and eqm in acute mastoiditis 
Stieptococeus anginosus in cr\ ptogenctic (accidental) septicemias 
As all stuptococci pnitnke to some degree of the geneial group cliarac 
teristics we would iiaturallj cspcct some oaei riding in the sa mptomatologi 
of the class of infections to which thii gne use Neiertheless depending 
on their mdnidual chniacteiistics, tliei further siibdnide known pathologic 
conditions into clinic il subgroups We thus hace a sain anus endocarditis 
with injocardial as well as eudoeaidnl iinohement extensile pcteehial rash 
on the skin and mucous membianes and a lelatneli normal white cell count 
and differential In contiast to the salnarius wc haie another type, the 
jgnaius endocarditis iiinniiig a less scieic course, not iniolimg the mjo 
eardium with no petechiae on the skin and with a nnrkedli high leueooj tosis 
In the case of mastoiditis we distinguish a piogenic foim apparentlj inian 
abh caused bi btreptococcus piogenes and clmincteiired bi suppuration of 
the mastoid cells with met istatie abscesses either in the biam, meninges, or 
the soft tissues coupled with a high leucocj tosis Jloitaliti m tins group 
IS lerj high The othei tipes (anginosus, equi, and mitis) aie not stnctlj 
pjogemc (with the possible exception of equi), but gne use to an acute 
catairbal, hemorrhagic or neciotie inflammation with absence of metastatic 
abscesses and a relatnch low leucocjte count 

Although the abo\e generalizations should be taken roseriedh, due to 
the small number of cases obscried still we consider them woith mentioning 
as the possible stait of a woil mg basis for the ultimate pathologic classifica 
tion of stieptococci 
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A DETERIMINATION OF THE EPPECTn^ENESS OP ACIDOPHILUS 
CULTUEE IN FUNCTIONAL DISTUEBANCES OP THE COLON* 

Clinic aIj and Laboratory Rbsiilts in a Series op Dispensary Patients 

B\ Ln\MS H Hitprot, M D ,t and Prank B Lynch, Jr , M D 
Philadelphia, Pa 


T his slucli laIlucIs an iii\ cstigation repoiteci by Lynch' in 1928, in iibieb 
a coinpaijson was made of tlie implantabihty of the X and Y strains of 
Lactobacillus acidophilus in a senes of institutionalized epileptics The pres- 
ent obsciiations ueie earned out m a group of unselected gastrointestinal 
out-patients Such a group pai takes of many of the features of an office piac- 
tice, and it i\as hoped that the findings would give some indication of what 
iria\ be expected uudei conditions of onlj' partial control of the patient’s 
liabils and diet Poi despite the numeious excellent laboratoiy and clmical 
studies to be found in the literature, led by those of Chephn and Rettger^- ^ 
the application of the advocated therapeutic methods to routine practice 
demands further study 

The historic data of the pioblem of influencing for good the bacterial con- 
tent of the bowel are so completely summaiized in the monograph of Rettger 
and Clieplin that they will not be lepeated A complete bibliography to 1921 
is gneii by those authors and is brought to 1927 by Cheplin® and Cruick- 
slianlc* The leeeiit contribution of Sagastume and Solan® gives evidence 
that the acid gastric juice destroys the L bulgaricus, probably accounting for 
Rettgei and Cheplm s finding, confiimed by others, that the bulgaricus or- 
ganism cannot be implanted On the other hand, L acidolphilus was not 
appieciablj affected, according to the investigators No further reports on 
acidophilus therapi weie found in the literature of the past eighteen months 
Granting that L acidophilus can be made to supplant the normal proteo- 
Ijtic gioup of uitestinal oiganisms, and granting that this is of great clinical 
benefit in manj refi active cases of constipation, colitis, or “indigestion,” as 
preiious studies bare indicated, theie remains the question of the most piac- 
ticable method of administi ation Large daily quantities of viable organisms, 
remforced with enounous amounts of lactose or dextrin, have often been 
proved to accompbsh implantation 

The present studj comprises observations on two senes of patients Our 
object in the first senes, was to determine, if possible, whether a nominal 
numbei of liable organisms administered m broth culture rather than milk. 


•From the Gastro-Intestinal Clinic of the Hospital and the William Penner Lahoratnrv 
o' Clinical M diclne of the Ln^erslt^ of Penn-^'ili.anla 'vmiam t-epper i.aDoratory 
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o' Pennsjl^n^a' '■ssistant Pnjsiclan Medical Dhlslon Hospital of the University 

nedlcii^‘^fe;°l'JeSll°V"plnn\\7v'^^\l Bactenolo^ William Pepper Laboratory of Clinical 
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over several weeks, either alone, or with small amounts of lactose, could bring 
about a modification of the feoal flora with alleviation of symptoms 

In the second series of patients the X and Y strains were compared for 
implantabilitv and clinical effect 


METHOD 

The first group of lb patients, 35 of whom continued until the studies 
were completed was used to compare the results obtained by feeding moderate 
dailj amounts of lactose alone of broth eiiltiire of Y acidophilus organisms 
alone (50 75 billion organisms) and of combined lactose and culture, each 
over a period of eight weeks Four membeis of the group were used as con 
trols, and received no medication 4 received the laetose 3 the culture and 4 
the culture reinforced w itli lactose The diagnoses determined beforehand in 
the routine workup of the eliiiie, included constipation, chronic colitis, chole 
cystitis, pjlorospasm and marginal ulcer after gastroenterostomv Selection 
w ns made onlv on the basis of willingness and ability to cooperate throughout 
the evtended period The possible therapeutic results were explained to the 
patients individuallv then promise to cooperate secured and all medication 
except laxatives ns necessnn stopped 

The technic of studj of the specimens was similai to that described bj 
Lynch,' modified in minor details Each patient was observ ed for three weeks 
reporting his dailv habits and svmptoms, and tvpe of stool Likewise three 
w eeUj stool speeiraens w ert examined grosslv by Gram stain and by culture 
Thus, with the patient s tabulated lepoit a level of habits and of the normal 
proportions of baoterinl flora was established 

At the end of three weeks administration of culture was begun in 11 of 
the 15 patients of the group the remainder acting ns controls Each patient 
was given weekly a supph of lactose fresh broth culture or both culture and 
lactose, sufficient to last until his next visit He received also a container for 
the fresh stool specimen and a mimeographed card on which to keep daily 
record of the number and type of stools laxatives oi enemas change in symp 
toms, etc The latter were checked and noted horn time to time by one of us 
as the patient returned for his week’s supplies It is realized that the inabil 
ity to control the patient in his home opens the clinical interpretation of his 
report to eiror and inaceuracv , and it can meiely be stated that there was 
every reason to believe that the eoopei stive patients who completed the course 
followed instructions consistently 

The weekly specimens w ere noted as to color, consistency, age and odor 
A small portion of the mixed specimen was then emulsified in sterile distilled 
water by an electiie stirring maoliine A portion of the emulsion next was 
diluted to an opacity of 10 12 on the McFarland ncphelometer scale* and two 
pour plates of casein digest agar inoculated with 1 millionth and 1 ten mil 
lionth of a cubic centimeter of the emulsion respectively The plates were 
examined after forty eight hours’ incubation with a No 10 ocular and 25 mm 
objective for acidophilus colonies Thin films of the oiiginal emulsion were 
gram stained by the modification of Kopeloff and Beerman,’ and the proper 
tions of gram positive and gram negative bacilli recorded bv counting 100 or 
200 organisms in various fields 
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RESULTS 

Bacici wJogic Findings — The gi am stain counts, made ueeklj, shoued hi 
Scries 1 a consistent rise m the giam-positne bacilli onh among the patients 
lecening both cultuie and lactose The aieiage mciease uas 10 pei cent, 
01 er the eight-ueek peiiod lYith culture oi lactose alone, as uell as ivith the 
controls the fluctuation u as insignificant 

"Weekh coloni -counts on the agai poui -plates leiealed a tiansient im- 
plantation 111 onh one patient, the aierages foi the otlieis langing fioni an 
occasional acidophilus colom to 7 per cent Tiro mdiiiduals shoired no 
acidophilus colonies in am of the cultured specimens, theiebr resembling the 
contiols Furthermore, oui piesent laboiatoii results sene to confiim the 
statement made befoie that identification of the Y acidophilus colonies on 
cultuie plates is extiemeli difficult, and that the effectiveness of the medium 
IS a most variable factor The figuies obtained, ive feel, give inadequate rec- 
ord of the liable acidophilus oiganisms m the specimen In slioit, it is again 
stated that the piesent methods of plate cultuie, so far as the Y stiain of 
L acidophilus is coneeined, aie unsatisfacton The giam-staining, hoivever, 
ivas found satisfactorv as an indication of alteiation fiom the proteolytic 
gramnegatne gioup to the aeidophilus giam-positne group The eiidence, 
of com sc. that such gram-positne oiganisms aie L acidophilus is merely 
presumptn e 

In geneial, the laboraton results ueie disappointing The iiabilitj’' of 
the cultuies uas assuied bi contiol plating, the stiains had been isolated from 
feces so as to assuie their implantabilit% m the human intestine Yet ivitli 
faiih laige dosage, onh that gioup using lactose as foitif-smg agent shoued 
am appreciable mciease in giam-positne organisms 

Clinical Findings — Prom a clinical standpoint the results were more en- 
couraging All constipated patients agreed that the stools uere a little softer 
less foul, and in some instances, laxatives ueie less frequently used One 
patient with a longstanding colitis, lepoited consistent impiovement in the 
charactei of eiaciiations No one uas made worse No patient dec eloped 
diarrhea from the three tablespoons of lactose The broth culture was not a 
disagreeable dose to take, and caused no gastiointestinal scmptoms 

SECONT) SERIES 

The aboce gioup lecened onh the Y stiain of oiganisms A second group 
of patients was therefoie assembled in which a comparison of the implant- 
abilitj of the X and Y strains was attempted Thiee tablespoons of lactose 
daih were prescribed for all of this gioup except the controls Heie the con- 
ditions undei which the two cultures weie gicen were made as neai alike as 
possible The strains weie new ones kindh furnished us bv Di Harm A 
Cheplin of the II K l\Iulfoid Laboiatories Fresh cultures weie made each 
week as befoie and a week s supph of cultuie and lactose was furnished each 
patient when he piesented the specimen foi examination with his daily record 
of defecation, laxatn es, etc 

Two controls, and fire patients each of the X and Y group began the 
course One patient lecening X organisms and one leceicing the Y wmre 
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forced to discontinue because of intercurrcnt illness Four in each classiSca 
tion, houcier continued for the hi e necks of stndi Tiro preliminary exami 
nations ncre made befort medication was be^in The technic described 
aboac was used 

RlSLLTs 

Although the patients resembled those of the prenons group in that thei 
formed a cross section of tin clinic onh one failed to show a rise in the a\er 
age of pram positice flora This seemed to confirm the desirabilitv of the 
fortify inp lactose liV itli tin \ organism the ay crape increase eras 15 per cent 
m the \ group 6 per cent \piin the plate cultures of diluted specimens 
proaed nlatiyeh unsatisfactory as an index of viable acidophilus organisms 
The results on dixtrosi whey ipar ivire compand with peptone tomato jmee 
agar and the colony counts wen eiiually unsatisfactory Tivo members in 
each group howeycr consistently shoyied appreciable increases in acidophilus 
colonies 

The results yvould indicate also that the effectiveness of the T strain is 
less apparent f Inueal improvement yras slight and the gram stain figures 
less altered The small number of patients obseraid howeier preclndes any 
generalization 

Patient C Z m the \ group obtained a true implantation He had been 
taking milk regularlv in liis daily dnt because of a fairh recent gastroenter 
ostomy for peptic uker The bencfiyial effects of large quantities of sweet 
milk m this ty pc of treatment arc otiy lous and a further study is contem 
plated using null as a staple of diet in order to obtain more thorough implan 
tation m such ambulant patients 

An impression ^amed from prcaious experience in prescribing acidophilus 
milk or broth culture namelv that constipation flatulence or mild cohtis 
symptoms may be markedly benefited without much objective bactenologic 
change was home out by the improvement described by the patients although 
implantation was obvionslv not achieyed The single colitis patient in this 
group obtained considerable relief, and has contmued the regime 

SUMMAPa 

Two groups of ambulant gastrointestinal clinic patients were studied oyer 
eight and five yveck periods respcctnely to determine 

First, the relatiy e effectiveness of lactose, of broth enltnre of L acidoph 
ilus and of the combined enltnre and lactose in transforming the fecal flora 
and ameliorating common svmptoms of intestinal stasis or irritation 

Second the relatiy e implanfability of the X and Y strains of L acidoph 

ilus 

Obsciyatioii of the first senes indicates that lactosi alone in daily dosage 
of 20 gm , or of the culture alone in dosage of 50 to 75 billion organisms, is in 
general not sufficient to raise appreciable the proportion of gram positive fecal 
organisms Combining the culture and lactose brought about a partial change 
m the gram stain picture 

Clinical improvement was described m seyeral instances, despite msig 
nificant bactenologic change in the weekly specimen examined 
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Analysis of the results in the second series of patients indicates that while 
theie is little difference in the implantahility of the X and Y strains, the pres- 
ent figures tend to favor the X organisms, i e , the particular small group 
studied show ed more tangible clinical benefit and eoncomitant bacteriologic 
result 

The eonfiguration of the X colonies m plate culture, furthermore, makes 
them more easily distinguished from the colon oi enterococcus colonies To 
determine an accurate count of Y colonies by the present culture methods was 
found a difficult and unprofitable task, in the absence of massive implantation 

The most striking results were obtained in a patient (C Z ) who continued 
a previouslv imposed partial milk diet The ease with which the acidophilus 
organisms became implanted suggested further that in investigation toward 
the most piacticable method of securing implantations in an office or dispen- 
sary practice, a studj*^ be made of the effect of a partial sweet milk diet The 
disadvantages of acidophilus milk, of leinfoicing of the agar or broth cul- 
tures vith large doses of lactose may be overcome bj' such a regime It is 
hoped to extend this phase of the study further 

Finally, it should be recorded that in our experience, dextrose broth af- 
fords a palatable and efficient vehicle for suppl 3 ung viable L acidophilus in 
weeklj quantities The culture retains its potency for about ten days if kept 
in the cold 

CONCLUSIONS 

1 Acidophilus culture alone was found in the piesent study not to be 
effective in modifjmg the fecal floia 

2 Lactose alone m an easily tolerated dose was not found effective 

3 The culture should, we feel, be reinfoiced by daily doses of lactose up 
to toleration, doses of 20 gm of the sugar daily having proved relativelj^ 
ineffective 

4 Close obseivation of two groups of patients receiving the acidophilus 
organism, indicated, hovever, that frequently symptoms originating in the 
colon ma\ be markedh amelioi ated without laboratory evidence of successful 
implantation 

5 The X and Y strains, being Aariants of the same acidophilus organism, 
V ere again found almost equallj useful The advantage lay with the X organ- 
ism chiefly because of ease of identification in plate culture Its colonies were 
noted, as reported by others, often to reveit to the Y type, however 

6 For the above reasons, and because of the complicated technic of cul- 
ture, we feel that in routine practice the gi am-stammg of a film of emulsified 
feces IS sufficient to obtain an indication of implantation This should be 
done ficqiientl}, hovever in every case possible, for implantation is not easj^ 
01 simple of accomplishment If clinical results aie not foitlicoming, the need 
of drastic upwaid modification of the dosage of sugar or of both sugar and 
culture iiiai be indicated by the microscopic picture 
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NOTE ON THE SEKOI PROTEIN CONCENTRATION IN A CASE 
OF MULTIPLE IMYELOMA OP THE PLASHA CELL TYPE* 


Br Roger S Hubbard, Ph D , and C E Case, il D , Clifton Springs, N Y 


TN HARCH, 1928, Peil/\\ei<r Deliue and Gescliickte^ lepoited results of pio- 
A tein studies upon the blood seium of a patient sufteiing fiom multiple 
mjeloma of the plasma cell tipe Using the macro Kjeldahl technic and the 
method of Howe," thei found a maiked mciease in the total piotein with the 
increase almost nliolh confined to the globulin fraction Albumin was some- 
what low The clot nhicli foimed aftei the blood was drann letracted but 
slighth and difficult! n as found in obtaining enough serum foi analysis They 
gaie a biief reiien of h^peipioteinemia figuies in the literatuie and showed 
that then findings neie haidh appioached hi aii"^ others lepoited Puithei 
eiidenee of the unusual natuie of then lesults is shown hv the figuies given 
m a moie iceeut aitiele be Stailingei and 'Winands " Among 481 deteimuia- 
tions on 241 patients sufieiing fiom mam difterent diseases there was none 
vhieh shoved such a higli value foi total protein as did this case of Perlzweig’s 
and only one in winch a !alue e\en appioaehing his figmes was noted No 
globulin coucentiation appiovimating those results was leeoided In a leview 
of the literatuie for other determinations in such conditions they found only 
two papers beaiing on the question Jacobson^ isolated and weighed the 

Bence-Jones piotein from the seium of a patient with this compound m the 
urine, and Rowe° in a case of “mjelonia of the spinal coid” with the same 
abnoimal constituent in the iiiine found a noimal total protein value and 
normal concentiations of globulin and albumin in blood serum A fuither 
search of the literature has failed to reieal other reports upon similar material 
Reeeuth an oppoitunity for studying a case of multiple myeloma of the 
plasma cell tjpe presented itself The clinical details of the case ha\e been 
desciibed elsewheie® Diagnosis was made from x-rav findings, from an 
examination of the tipe of cells in the circulating blood, from a microscopic 
studi of a section of bone lemmed at biopsj, and from the repeated demon- 
stration of Bence-Jones piotein m the mine The piesence of lelatnely large 
amounts of this substance — 0 9 i olume pei cent and 13 gm in tw enty-four 
hours in one specimen — and the almost complete absence of other forms of 
urine protein seem to be the onh niaiked difterenees between this ease and 
the one repoited bi Perlzweig and Ins coworkeis 

JVhen blood was taken foi anahsis, theie was no unusual behaiior of the 
clot, and serum for analisis was easih obtained Determmations of protein 
111 this mateiial and in plasma weie cairied out bi the niieromodification of 
Howe’s method desciibed bi Hawk and Beigeim The lesults aie given in 
the table Those leeorded under the date of November 8 aie the averages ol 
satisfactoiw duplicates I pon the other specimen onl^ a snigle determination 
of each fraction w as made The second specimen w as obtained fir e daj s aftei 
the biopsy The chief diffeienee between the two anahses is a decrease m 
the total protein concentration brought about maiulj by a lowering of the 

•From me Clifton Springs Sanitarium and Clinic Clifton Springs % T 

Pocei\#"(l for public ition Juh 2 1929 


554 



MULTUIiL Or THE PL\SM\ CLLL nPE 


5o5 


globulin frnetion The inuiMialh low globulin ^aluc recoided is liaid to 
explain In tbc method used this figme is calculated fiom the difference 
between actnnl deteinunntions of the total prottm and albumin and there 
fore IS liable to a rather laigc erroi but not onl) nas this result based upon 
duplicate detcimmations but tin plasma and scinm nnahses checked each 
other in a satisfacton mnnnei 

The lesults as compnitd mth those of PtiUweig and his conoikm, shon 
comparable high aalius foi fibrinogtii noiinnl rathei than low aalues for 
albiunin and normal to low instead of high figures for total protein and 
globulin Tliest last diflirences nii much too laige to be nttubuttd to tech 
meal erior'^ oi to b( / xplained In differences in the metJmds used It seems 
not unhkeh that the excretion of rathu laige amounts of Bence Tones pio 
tein rathei than its pobsihle retention in the bodj maj explain the difference 
betuecu the findings in this ease and in that picscntcd b> Pcrlz^^elg As 
ahead^ pointed out the chnf diffeionce botneen the tno patients nns the 
case -with which this compound could be isolated in oui case as contrasted 
with the difficult m demonstrating it m the other Perlzwcig has suggested 
that the h\pei'piotcinem!a reported b\ him is an expression of a sjstemic 
reaction to a foreign piot<in Such an explanation would be entireh satis 
factor\ foi tin difliruicc bf*twcen the findings as the leaction of two individ 
uals to the same foreip^n piotein max be entireh different 

Om figures showing, normal to low x allies foi protein and globulin in a 
case of multiple mxeloma of the plasma c<U txpe witli Bence Tones protein 
in the iirino aie npoifed to show that tin opposite findings cannot be cnnaid 
ered specific for and diagnostic of this condition 


Table 1* 



OCT 

SPnuM 

10 1028 

PLAfiMA 

hD7 8 
SERL n 

3928 

PLASMA 

Total protein 

7 30 

8 94 

5 27 

6 02 

Albumin 



4 54 

4^5 

Globulin 

174 

— 

0 73 

— 

Fibrinogen 


0 70 


0 81 


Re<»ults e\prt setl as per cent b> \oluwc 
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LABORATORY METHODS 


A CLOCK-TBIED GRAVITY DEVICE FOR DELIVERING SOLUTIONS 
AT CONSTANT RATES INTRAVENOUSLY’ 


Bt A R CoLATOLiij M D , Chicago, Ilh 


\V/OODYATT’S’ well known apparatus for dpli\eiinj' solutions intraien 
’ oush at constant rates fulfills its jiurpose admirablj for relatuely short 
peiiods Its use in piolonged experiments lasting oiermght is hardly feasible, 
bower ei, because it might be damaged seiionsh if left running for long 
peiiods unattended The machine desciibed herein obviates this difficulty In 
principle it consists of a device nhich regulates automatically the rate of 
flow of a solution suspended sereral feet above the subject 

The essential vorking paits are repiesented semidiagrammatically in Pig 
1 The flow IS legulated hr means of tno svimges, with weighted pistons, 
mounted reitically on a vahe housing (YH) inside of which a tapered rahe 
(T ) rotates The latter is simph a double tvo-vav vahe constructed so that 
e\en quarter turn the connections between the sriinges and the inlet (I) and 
outlet (0) tubes aie rereised The suspended fluid enters the ralve housing 
through the mlet tube and nipple "With the ralve in the position shown the 
fluid fills the svringe (SJ by raismg the piston (PJ to the top stop (T) After 
an internal the vahe rotates one-quarter turn and the weighted piston, descend 
7n\ ffrarity, expels the contents of the syrmge thiough the outlet tube 

rein Simultaneouslv the inlet is connected with and fills the other 
siwinge (SJ, uhich had been emptied vith the rahe in the first position 


‘liirrim T) ^ ind timed bv moms of tlio mechanism shown at the right of the 

T rtr; suBpendod hr a 

fom IMI, mmintH J I'”; ' P 

position and nf i ^ periphcn m tlie planes of the nhe holes In luxta 

hand shaft rMS)^nf an”^ mnunted on the minute 

to slip between two of its o’wn the no^fr permits one of the trip wheel teeth 

clod gear tooth ’ irlicel tooth coming to rest on the succeeding 

projected views at the timing mechanism are shown in the 

iB about to slip between two tnou ” ^ <liagram In position 1 tooth A on the wheel TJT 
lalve turns one quarL^nm llTfTJZ ^ ^ 

tooth 1 moves from under tooth R ^ (position II) When 

rest on tooth 1 Lilewise when i ’ it. through slot 2 and tooth C comes to 

and so on, passes through slot 2, tooth D rests on tooth 2, 
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ActuaUj , therefore tlie administration consists of intermittent spnrts With 
a sistj tooth clock gear thej occur cverj thirtj seconds inasmuch as each of 
the sixtv teeth permits two quarter turns of the valve Tht frequency could 
be varied, of com so, bv the use of different clock gears The accuracj of the 
clock is not altered bv the friction between the gears even when twice the 
weight necessarj to turn the valve is emplojcd Bj means of multiple pullevs 
and a proportiomllv hiaviei weight the apparatus can be made to operate at 
least twentv four boms without lewindmg and even then the stung can he 
rewound without mterruptin„ tin dehveiv bv disengaging the spool and lo 
fating the valve hi hand viliile lew Hiding 



The top stop for the pistons is adjustable to different heights, the length 
of the stroke and therefore the delivery per hour being determined by the 
height of the stop A vernier millimeter scale permits the stop to he set ac 
curately at any desired height and hence for any predetermined deliverj rate 
after the apparatus has been calibrated Using Ice Record syringes and a 
sixty tooth gear on the clock shaft, the apparatus will permit measured ad 
ministration rates within a range of 1 to 150 c c per hour , and bj using 
svrxnges and gears of different sizes, a much wider range could be obtained 
if necessary The actual delivery in any experiment may he cheeked easilj 
by suspending the solution in a graduated burette In a long senes of expen 
ments involving different rates of administration the observed deliverv has 
never varied from that estimated bv nioie than 1 per cent 
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The lubiication of tMo paits clesei^cs paiticulai nientiou The pistons 
opeiate moie fieeh and leaking aboAC them is negligible if thcA aie lubiicated 
with a light giade of sperm oil TT F Njc’s watch oil is ideal for this pur- 
pose The Aahe can be made entiieh watei tight bi means of lubbeiized 
laselme, piepaied bj melting one pait of iiibbei tubing into about ten paits 
of vaseline and one pait of light machine oil Grinding and fitting the Aahe 
is the onlv difficult pioeess in the construction of the appaiatus Fitting a 
lahe which will operate fieelv and \et not leak requires patience and a fair 
degree of slull Once suitabh fitted, howeiei, and pionded with proper lubri- 
cant and motive foice it does not wear appreeiabh Occasional leaking oi 
jamming is alwais the result of inadequate cleaning or lubrication 

Inasmuch as the injeetmg force is limited to about 200 cm of water, it is 
true that anr complete obstruction of the venous cannula will inteiiupt the 
injection In this lespect IVoodratt’s apparatus is supeiioi, especially foi use 
with conscious animals Yet seiupulous cleanliness of this appaiatus and care 
to pie\ent clotting and twisting of the cannula is all that is required to aAOid 
anv obstruction wbatsoerei In the use of anesthetized animals or perfusion 
preparations this feature piesents no difficulties lutiaarteiial administiation 
to the normal animal is seaiceh possible, but pei fusions at constant rates could 
be performed adiniiabh In fact with slight changes the instiumeiit could 
easih be modified to duplicate the action of the caidiac rentiicle m force and 
fiequencv 

The original appaiatus has gircn dependable seiMce in well o\ei a hun- 
dred experiments for an aggregate of about thirteen hundred hours It has 
frequenth operated through the night rvith no attention, the longest unin- 
terrupted injection oceupiing foitA’-eight hours It was made in the machine 
shop of Harr aid Medical School under the supeiMsion of Mi F J Christen- 
sen, whose cooperation is aelniow ledged giatefulh 
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JILTIIOD OP MOUNTING PATIIOLOO\ bPGCIJIENS UNDER WATCH 
CR'i&lALS AND LGGNG \ COLORED BVCRGROLND 
FOR CONTRAST" 


B\ C II '\K\lo\e aid Portiavd O^EOo^ 


' I 'HL mclliod of mountjng Apiciuiens undei a natch cijstal has been used 
for a iiumbtr of teats Ah attention «as called to tins method bj the 
«ork of Dat ' 

The tcchntc I wish to descitbt makes the mounts mote duiable, adds to 
their attnctittncss for txhibition tn the miisenm and tnipiotes the usibjlitj 
of the patliolOoj one wislns to piisent It is particuHrlj adaptable to mount 
ing such sptcnnens as stttions of tiie brain, heart kidnej, and other organs 
It IS also suit tblc foi moiiiiting the smallei stiuctures as thtioid, throat organs 
tn masse, and uterus 

Biiefli the teehmt consists of mounting a speeimeii beneath a watch 
crjstal (C), using a flat piece of ^his as a base and securing the crjstal in 
place bj the use of some adlusitc substance filling the orsstal with fluid and 
then utilizing ns bacltgioiind some coloi which will enhance the natural color 
of the tissue and iiioie tharh demonstiatc the patholog} desired 

I hate found seieial factors essential to the success of this method and 
enumerate these as follows 

In the flist place to seciiie good coloijn„ of the tissue itself the speoimen 
is tieatcd, as soon is possible aftei icmoaa! bj placing it in Kaiseihng Solu 
tion No 1, thiougli which illuiuinatiiig gas is bubbled for seteial hours The 
carbon monoxide content of the gas is the essential ingredient ns this combines 
with the hemoglobin to foim a red caiboii monoxide hemoglobin compound 
It IS essential that all the Kaiserling solutions be kept saturated with 
this gas The specimen is then kept in a tight jar in the same Kaiseiling Solu 
tion No 1 foi at least twentv foui liouis The length of time in the No 1 
solution depends on the amount of fixation required, after which it is quicldj 
washed m water to cleanse the specimen It maj then be placed in alcohol 
for a short time This is not necessary and apparenth makes no marked 
change in the color content The specimen is then tiansf erred to Kaiseiling 
Solution No 3, which has been thoroughh aaturated with illuminating gas 
to which I add appioxiinatelj 5 pei cent of Kaiserling Solution No 1 
Tile addition of Kaiserling Solution No 1 prexeiits mold and also prevents 
tissue such as intestine and biaiii from becoming translucent 1 

Rccol\e(l for pubUcatlon Julj 27 1929 

■tThc water UBe<l In the preparation of the IvaI^cr^^n^r solution Is practical!} the tqulva 
ient of d&f/Wcd water 
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A 22 gauge ll^ podeiinit needle is non imbedded into the dam ot seam 
filler so that it extends tliiougli to the inuei pait of the dam 

The specimen ivhich is to be mounted and which has been cut and pre- 
pared to fit beneath the cicstal is sponged nitli a dm cloth to leinoie all 
excess fluid and placed inside the dam on the glass base 
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Gentle heat is applied to the dam of seam fillei and the natch cmstal 
to be used is piessed firmly into it This can be successfully accomplished 
hi applying heat to the edges of the natch crjstal nhile continuous pressuie 
niU gradually force the enstal into the dam until the cmstal comes in con- 
tact with the base, and a 11 m of seam filler has welled up the innei sides of 
the crystal for at least one-half an inch Now allow the mount to cool, and 
keep enough weight on the crjstal to hold it in place although there is little 
dangei of it mocing if the specimen beneath has been properh prepaied The 
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lient applied to the cijstal should not be snth as to injure the speumen I 
bate ncsei Ind tins occur cicn though the heat has frequentlj broken the 
crj sfal 

After cooling remote bi ineiiiis ot a hot spatula or puttv knife all the 
excess seam filler from tin outside except that in immediate contact ivith the 
outside half of tin ground pathnax Then clean base outside of pathuas 
Mith x\lol 
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Now applj a rim of the seam fillei to the outside edges of the watch 
crystal To applj this so that a smooth even rim is formed heat the seam 
filler and allow to partiallj cool then pour slowh ivhile holding the entire 
mount and rotating so that the material runs evenlv around the entire circle 
of the crjstal If the material is a proper temperature this niaj be placed so 
that it 13 smooth and fanlc eien It maj then be smoothed with a hot spatula 
Again allow the mount to cool and then begin to introduce the Kaiserlmg 
Solution No 3 through the 23 gauge needle placed as mentioned This needle 
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in the meantime, has acted to allow a fiee floiv of air into and out of the 
chambei beneath the crystal The fluid is introduced bj means of a 10 c c 
sjiinge by alternated injecting a feiv cc of fluid and then withdiawung a 
similar amount of an If too laige an amount of fluid is forced into the 
chambei undei piessuie, it will cause sepaiation of the ciystal fiom the base 
Continue to fiU the chambei until a faiid good sized an bubble remains At 
this time lemoie the needle by rotation and traction The lemaining bubble 
of an IS lemoA'ed bi placing the specimen beneath watei or undei a running 
faucet and then bi gently piessing on the cijstal, foice out the air and allow 
w ater to completely fill 

While the mount is still beneath water, take a match oi a wooden ap 
plicator and genth tampon some of the seam fillei into the opening left when 
the needle -was removed 

There is novr left the pioblem of completing the external inn of seam fillei 
The specimen should be thoioughly diied, espeeialh wheie the needle open- 
ing was placed I usually lemoye about 1 inch of the external iim of seam 
fiUer on each side of the needle opening and after thoroughly diying this aiea 
apply the seam flUei as befoie Alloyy it to cool and smooth yyith spatula It 
IS necessary to use much care in this last step oi a leak may' occur If the 
seam fillei is applied yyhen too hot it will melt that yy'hich yyas tamponed into 
the needle openuig Finally smooth the cxteinal iim y\ith gentle heat and 
clean the surrounding glass with xjlol 

Aftei complete cooling, applj a coat of black enamel to the exteinal rim 
of seam filler and also paint the back of the glass base except foi the aiea 
coy'eied bj the yyatch civstal 

To place the label, I find yyliite golf ball enamel to be excellent mateiial 
It IS necessary to thin it to yyiitiug consistency For this, xydol may be used 
The label may be placed with a punting pen or by use of a stencil This 
enamel yvill dry yyithin a week so that the glass may be dusted or yy ashed 
yyithout danger to the label (See Figs 2, 3, and 4 ) 

The attiaetneness of the mounts and the yisibility of the specimens aie 
much impioyed by the use of colored backgrounds This is accomplished by 
the use of coloied caidboaid yvhieh is placed back of the mount so as to form 
an outline of the specimen, givmg a contrasting or enhancing coloi to the 
space yynthin the watch ciystal that is not taken up by the specimen 

I hay e found that orange and deep green are the most commonly suited 
colors Hoyveyer these do not have to be in contrasting shade to the specimen, 
because in many I find that the oiange will maikedly impiove a tissue yyith 
considerable led color of its ovrn The oiange is of much help in displaying tis- 
sue with but little eoloi The green is of most help with tissues which haye a 
deep, bright led Other coloi-s such as yellow, daik led, light gieen, and occa- 
sionally a blmsh gieen wrill suit a small numbei of the specimens These col- 
01 s are selected bi a process of elimination, by trying first one, then another 
The use of the coloi scheme with the base painted black, as de- 
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scribed, and altogether mounted on a blacU bench presents a museum display 
that IS pleasing to looh at and certamlr increases the •visibilitj of gross 
pnthologj 

ilEPEIlENCE 

1 Day, L E An Improved Method of Mounting Museum Specimens, Chicnj,o Path Societv 
9 IOC, 1914 

Good S\mhrit\n HosimL 



A QUANTITATIVE TUBERCULIN TEST'' 


Bti John E BijAie, Ph D , and Walter I Galland, j\I D , New York City 


T he diagnosis of tubeieulous lesions, particulailj joint tubeiculosis, mani- 
festations of which may be obscuie, is as a lule not clarified by the clas- 
sical von Pirquet test It is generally accepted that this diagnostic method is 
of little use except in the peiiod of infancy and ^er■^ early childhood, ■when a 
positive von Pirquet is presumptive evidence of an active tubereulous infec- 
tion Soon after, most individuals develop some degiee of tuberculin hvper- 
sensitivity because of latent or pievious infection sufficient to pioduce a cuta- 
neous response to the usual scarification tuberculin test Such reactions are 
as a rule of no clinical significance, and for this reason diagnosis by the aid 
of tuberculin in the foim of the von Pirquet test has been largely abandoned 
as a useful proeeduie, except in the eaily jeais of life 

Since the von Pirquet test is purelj^ qualitative, attempts haie been made 
to develop a quantitative tuberculin test These tests, which have been sum- 
marized by Hamman and Wolnian of Johns Hopkins,^ ha\e for the most part 
proposed some modification of the von Piiquet technic, in which larjing dilu- 
tions of tuberculin have been applied to the scaiified skin, the sensitivity of 
the patient being subsequently estimated by the size of the n heal at the site 
of application of each dilution The results in geneial proied to be of no 
more value than the ordinary von Pirquet 

The Mantoux test consists of admmisteiing OT mtracutaneously in a 
dilution of 1 10,000 Sensitivity to the tuberculin in this dilution is considered 
a reaction of diagnostic lalue, but as no senes of dilutions is used, we believe 
that it has no greater value than the ordinaiv ion Piiquet Hamman and 
Wolman pioposed an inti acutaneous quantitative test, based on the JIantoux 
reaction, m which they employed three inti acutaneous injections of 0 05 c c 
of OT diluted to 1 10,000, 1 100,000, and 1 1,000,000 Smith" used a similai 
test, but carried the dilutions to 1 10,000,000 We have been unable to find 
a repoit of the application of either of these tests to an extensile senes of 
eases 

Atsatt,® working at the Childien’s Hospital and the Massachusetts Gen- 
eral Hospital in Boston, descnbed in 1927 a modification of the Mantoux intra- 
cutaneous test, which he considers to be of value in the diagnosis of bone and 
jomt tuberculosis The essence of his quantitative reaction consists of estab- 
lishing a threshold of tuberculin sensitivity, above wffiich threshold tuberculin 
aUergy wmuld warrant a presumptive diagnosis of clinically active tuberculo- 
sis, but below which threshold one might expect vanous degiees of tubeiculin 
allergy to be exhibited by persons cairyung latent oi healed tuberculosis 
Using Saranac human tuberculin, a dilution of 1 7500 was established as the 
thieshold of leaetion The test as he desciibes it, consists of admimsteimg, at 

•From the Laboratory Dnlsion Hospital for Joint Diseases 
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one session, mtracutnneous injections of 0 1 c c of Saranac tuberculin in dilu 
tions of 1 1000 1 2500 1 5000 1 7500, and 1 10,000 together iMtli a saline 
control A cutaneous response to the 1 10,000 dilution is considered as being 
significant of the presence of clinical bone oi joint tuberculosis, in the absence 
of other tubeiculous manifestations He reports a senes of tests eo^ermg 211 
cases, 85 of ■s^hich ^^cre tuberculous upon wliom this quantitatue reaction ^\as 
performed Considering his cases, irrespecti\e of age groups, 90 per cent of the 
nontuheiculons cases ga\c a negatne reaction, -iNliile 92 per cent of the tubercu 
lous cases gave t positive reaction that is, positive m the dilution of 1 10,000 
Stimulated bj the uoik of Atsatt v\e attempted to repeat his quantitative 
test on cases in the various services of the Hospital for Joint Diseases using 
tuberculin furnished bv the New lork Department of Health PoUoiving the 
tcchnic described bv Atsatt, v\e performed the test upon 11 patients exhibiting 
a vanct} of bone and joint diseases, but obtained conflicting results Our 
greatest difficultv uas viith cases kuovin to be climcallj nontuberculous, in 
some of nhom v^e obtained florid positive tuberculin reactions with the dilu 
tions proposed bv Atsatt Hov^cver v\e v\eic under the definite impression 
that the quantitative intracutaneous test might liave usefulness Inasmuch 
as we obtained florid reactions in nontuberculous cases in tlie 1 10,000 dilu 
tion, we thought that the tuberculin we used might be more potent than the 
Saianac tuberculin employed bj Atsatt 

Consequently we continued our investigations but used dilutions of 
1 10.000, 1 25,000, 1 50,000, 1 75 000 and 1 100,000 of the New Yoil Depart 
ment of Health tubercubn, made up m normal salt solution to which 0 5 per 
cent phenol was added as t preservative Using these dilutions in a similar 
manner to that described, upon a series of 144 cases covering all age groups 
and including tuberculous and nontuberculous individuals, we concluded that 
a positive local reaction in dilutions of 1 10,000 and 1 25,000 was obtainable 
in many clmicallj nontuberculous cases, and tliat response to these dilutions 
had no constant diagnostic value However, positive reactions to dilutions 
above 1 25,000 v\eie subsequeutlj proved to have considerable diagnostic sig 
nificance These lesults showed in addition that the Mantoux test, as per 
formed in this citj , could be misleading, since the Department of Health, using 
the same tuberculin, considers reaction to the 1 10,000 dilution as significant 
We have therefore established the dilution of 1 25,000 as the critical threshold 
m the quantitative test as vve perform it In practice, the critical threshold 
for each lot of tuberculin used may easily be determined b> a few tests on 
tuberculous and nontuberculous cases, and dilutions maj then be prepared 
sufficiently high above the threshold to give significant results 

In order to explain the different thresholds proposed by Atsatt and our 
selves, w e prepared dilutions of Saranac tuberculin from 1 10 000 to 1 100,000 
and used the Saranac and New York Department of Health tubeiculins in 
parallel senes on the same cases We concluded that the Saranac tuberculin 
was distinctlv less potent than the Department of Health prepaiation This 
niaj account foi the diffeience between our critical thieshold and that used 
by Atsatt We feel howevei that it is preferable to use a tuberculin admit 
ting of high dilution m oider to leduce the absolute quantity of tuberculin 
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protein administered A dilution of 1 1000 of many of the tuberculins obtain- 
able appeals to be too concentrated to permit of its routine use in tuberculous 
subjects 

The test in the completed foim has consisted of the intiacutaneous injec- 
tion of 05 to 0 1 c c of the diluted tubeiculin upon the lolar suiface of the 
foieaim A contiol injection of pbenol-saline solution uas also made The 
tubeiculin was injected in dilutions of 1 10,000, 1 25,000, 1 50,000 and 1 75,000 
and 1 100,000 The dilutions weie kept on ice and weie diseaided at the end 
of a week to ten days, at which time tbej'- were still potent The sjringes and 
needles iveie thoiougbly cleaned piioi to use The tests weie lead at the end 
of twentv-foiii and foity-eigbt hours 

The maximum positive reaction usually appears during the first twenty- 
foui boms, but we have noted a number of cases in which the development of 
the reaction was delaved, and did not reach its fastigium until the end of 
foitv-eight hours The positive reaction consists of the formation of an indu- 
lated cutaneous nodule at the site of injection, with oi without a varjing 
amount of eijthema suiioundiug the nodule Occasionalh' a bleb forms at 
the summit of the nodule in the moie florid reactions We would paiticularly 
note that ve consider induration as the most impoitant criterion of reaction 
We have frequently observed erythema in sensitive skins even uitli the phenol- 
saline control, and in colored patients, it is quite impossible to judge the pres- 
ence of erythema The induration is best detected by gentlv rubbing the fin- 
ger over the volai suiface of the aim at the sites of injection A definite 
shotty nodulai sensation is impaited The size of the nodules obtained vanes 
with the susceptibility of the individual, the chaiaetei of the skin, the amount 
of fluid injected, and possibly other unknown factors Even when small, the 
induration is definite and unmistakable 

In reading the results, we consider as positive, and indicative of clinically 
active tuberculosis, those cases uhich show a reaction of induration in all dilu- 
tions, except the saline control Occasional cases have exhibited a reaction up 
to and including the 1 50,000 dilution, and have been negative above that 
We have considered these eases as negative We are under the impression 
that such leactions indicate a variation from the threshold We feel that the 
use of several dilutions, uell above the ciitical threshold, gives a sufficient!} 
M’lde maigm foi the occasional r dilation, and at the same time the higher 
dilutions will have diagnostic value 

In the 144 cases included in this lepoit, both tuberculous and nontuber- 
culous adults and children aie represented We have attempted to confirm 
the results of the quantitatn e reactions whenever possible, either by guinea 
pig inoculation, direct smear, x-ray, or pathologic examination of tissue 

We can summarize our results as follows Of 78 cases of all ages finalh 
considered as tuberculous, 71, or 91 per cent, gave a positive reaction in all 
dilutions, and 7 cases, or 8 9 per cent, gave an entirely negative reaction Of 
66 cases finallv considered to be nontubeiculous, 60, or 90 9 per cent, gave a 
negative leaction which was of diagnostic significance, while 6, or 9 per cent 
gave a positive reaction in all dilutions 

The failure to obtain a positive reaction in approximately 9 per cent of 
tuberculous patients does not, howe\ei, invalidate the usefulness of the pro- 
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ccdurc It IS a knoEii fact that 211 patients suffering from an 01 era helming 
tuberculous infection, or in patients exhibiting but little resistance to the 
progress of the diacnse there is frequentlj a total absence of tubeiculin al 
fergy, and though the allergic response is ncgatiie, there are other criteria 
for making a positive diagnosis Such patients are considered as haaing a 
poor prognosis Furthermore such conditions as sepsis, intercurrent infec 
tions, and anemia mas result in a lowering of tubciculin allergj Among our 
tuberculous eases exhibiting negatiic reactions, there iiere 2 patients who 
died iiitlnn a short time after we san them, and 2 patients iilio are rapidly 
succumbing to the disease At the time ne read the reactions on these patients 
lie stated that mc considtred the prognosis unfniorable A fifth case of tuber 
culosis with a negatne reaction was a patient nbo bad prciiouslj receiied a 
rather protracted conisc of tubeiculin therapi and I'as therefoie rendered 
tuberculin immune to the minute doses used fins leases but two patients to 
be accounted for, and 11 c has e not been able to follow them up 

In regard to the 9 per cent of positiic leactions 111 patients the clinic il 
lesion of which iias finallv considered nontuberciilous all but 2 of these 7 
Mere adults, and no arc bj no means certain of the absence of some iindis 
covered focus of actuc tuberculosis It is siieli cases that gne us the most 
trouble, and it is those cases which oinpliasirc the need of utilirmg c\en 
a\ ailable procedure foi the diagnosis of tuberculosis 

It IS difficult to considei each of the 144 cases tested in detail Wt mil 
confine ouisehes to a few cases iiliicli mil perhaps sene to demonstrate the 
possible olmical value of quantitatnc tuberculin reactions m establishing a 
diagnosis 

Case 85 — L I, male aged tnenta nine Admitted to the hospital with 
diagnosis of tuberculosis of the knee The patient had suffered seieral sears 
with an infection of the knee nbicli had been treated m several other hos 
pitals, and which had been diagnosed as tuberculosis The reaction obtained 
m this case was negatne in all dilutions above 1 10 000 but positive in this 
dilution and in the von Pirquet The result of this test u as reported as iiega 
live The patient was operated upon, the popliteal swelling was incised, and 
1 gumma was found The IVassermann was 4 + 

CvSE 94 — E D, male aged fifty seven Admitted with the diagnosis of 
tuberculosis of the knee Pour months before admission be had a swelling of 
the left hand and right knee The patella was floating, and the motion of the 
knee was limited A clinical diagnosis of tuberculosis of the right knee was 
made The x ray examination showed a moderate thickening of the apical 
pleura, which was reported as probiiblv a healed tuberculosis The quantita 
tive tuberculin reaction was negative in all dilutions An arthiotomy was 
perfoimed, and the tissue which was removed from the knee was reported as 
chronic nonspecific svnovitis nontubcrcnlous 

Case 22 — A S, male, aged seventeen Admitted to the hospital with 
diagnosis of cpiphy scoly sis While in the hospital, he developed a pleural 
effusion of unknown origin Guinea pigs inoculated with the pleural fluid 
vvere positive for tuberculosis Previous to the development of the effusion. 



570 


THE JOURNAL OF LABORATORA AND CMMCAL SIEDICIND 


the quantitative test had been performed, and it gave a positive leaction in 
all dilutions 

Case 13 — L B , male, aged thiity Admitted to the dispensary v itli diag- 
nosis of old osteomj^elitis of the femui and ankjdosis of the knee joint The 
x-iay diagnosis vas old destiuctne aithritis of the luiee, probablj’’ gonoriheal 
This patient was tieated in the dispensarA on the assumption that it vas gon- 
oriheal ankjlosis of the knee The quantitative test revealed a floiid reaction 
in all dilutions A small aiea of fluctuation was detected on the medial aspect 
of the knee, and aspiiated Guinea pig inoculation of the aspiiated fluid was 
positn e for tuberculosis 

It is unnecessarv to comment upon these cited cases, except to state that 
the use of the quantitative tuberculm reaction has in a number of instances 
led to the subsequent lesersal of the oiiginal diagnosis 

In all tuberculin voik the objection has been lepeatedh uiged that the 
administration of tubeieulin fiequentlv engeudeis an exaeeibation of the 
tuberculous process, and a dissemination of the infection One case in oui 
senes developed tuberculous meningitis about a veek aftei the perfoimance 
of the quantitative test We aie not inclined to attiibute this complication 
to the tubeieulin administered The case m question vas a child, five vears 
of age, admitted with a diagnosis of tuberculosis of the hip, who gave an 
entirelv negative quantitative leaction in all dilutions, and v\as iccoided as 
having a pool piogiiosis Two davs following the administiation of the quaii 
titative test, a diagnosis of miliaiy tuberculosis was establislied, but in retio- 
spect the child had shown evidences of meningeal involvement even befoie 
the test was made We do not believe that the dissemination of tubeicidosis 
in this child resulted fiom the intracutaueous injection of the extiemelj minute 
amount of tubeieulin present in the dilution we used Furthermore, since this 
child was insensitive to tubeieulin, how could the injection of dilute tuber- 
culin lead to a dissemination of the infection’ We feel that the intiacutaneous 
use of tiibeicuhn, even in faiilj" laige amounts rarelv results in a focal oi gen- 
eial leaction The Mantoux test, which is quite widely used, involves the ad- 
ministiation of 1/100,000 e c of OT The test as we perform it, uses a total 
of about 1/50,000 c c , vi Inch we feel is an infinitesimal dose, and is quanti 
tativelj incapable of producing any focal or geneial reaction, paiticularly as 
this IS injected intracutaneously In addition, in oui senes of 144 cases, in 
viliich the skin was alwavs caiefully piepared before injecting the tuberculm 
dilutions, theie has not been a single instance of infection or otliei unfavorable 
results referable to the administration of the quantitative test 

The question mav be faiilv asked whether the quantitative tuberculin re- 
action giv es anv more information than the classical v on Pirquet Practically 
all of these cases have been eonti oiled either by the von Piiquet or bv a modi- 
fieation of that test In forty cases in which the von Piiquet technic was used, 
the reaction of the latter in nontuberculous patients was comparable to that 
obtained with the dilutions below oui critical threshold These comparative 
reactions would signify that frequently the von Piiquet lesponse may be posi- 
tive in cases in which the quantitative test would establish as definitely nega- 
tiv e It has been shown that in nontuberculous individuals over ten to fifteen 
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jcars of age, positive ion Pirquet or Mantoux reactions may be obtained in 
from 55 per cent to 89 per cent of cases, as cited by Calmette ‘ In our small 
senes of cases of nontuberculons indiaidnals oier ten jears of age, tlie number 
of positiat reactions beloii the critical threshold approaches von Pirquet s oiin 
figures Hoiveier, it appears to be of significance that we ha\e obtained 91 
per cent of diagnostiealh significant negatiie reactions in these nontuber 
culons patients 

We Mould conclude bi stating that we consider the quantitative lutra 
cutaneous tuberculin test as a valuable accessory in the diagnosis of active 
tuberculosis in all age gioups We do not consider the test infallible, but we 
feel that its aceuracj is comparable to that of manj of the eommonij accepted 
serologic and immunologic diagnostic reactions The reaction must be con 
sidered in conjunction with all other available clinical and pathologic data 
Intelligenth used it will perhaps aid in establishing a final diagnosis in manj 
obscure cases particularh in adults 

SUMMABl 

A quantitative tuberculin test has been elaborated, which is based upon a 
similar test pioposed bj Atsatt but has been modified to give an apparently 
greater differentiation between elinicallj active tuberculosis and latent tuber 
cular infection 

The test consists of intracutaneous injections of 0 1 c c of OT diluted with 
phenol saline to 1 10 000 1 25,000, 1 50 000, 1 75 000 and 1 100,000, together 
with a saline control Keactions are read after twentj four and fortj eight 
hours A positive reaction consists of the formation of an indurated cutaneous 
nodule, with or without erjthemi, at the site of injection With the tuber 
culm used, a critical threshold of 1 25 000 was estabhsbed, above which thresh 
old positive reactions were considered ns piesnmptive evidence of climcall} 
active tuberculosis Positive reactions below the critical threshold, with no re 
action above the threshold, appear to indicate latent tubercular infection or 
healed lesions 

In a series of 144 eases including tuberculous and nontuberculons individ 
uals of all age groups 91 per cent of the tuberculous cases gave a positive re 
action in all dilutions while 90 per cent of the nontuberculons cases gave a 
diagnosticallj significant negative reaction 

When intelligently performed, and used in conjunction with all other 
available clinical and pathologic data, the test appears to have value as an 
acoessorj in the diagnosis of clinicsllj active tuberculosis 
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APPLICATION OP THE COBPER-UYEI CULTURE JIETHOD IN THE 
ROUTINE EXAMINATION OP SPUTUM POR TUBERCLE BACILLI^ 


By John Sumter Cunningham, MD, and Prisciiia Lees Cummings, BS, 

Rochester, N Y 


R ecently there has appealed a new method' of cultnation of tnbeicle 
hacilli Horn contaminated mateiials mIiicIi has been claimed by Corpei" 
to be supeiioi to othei cultuie methods and to the smeai tests, and of equal 
efficiency and moie advantageous than the guinea pig inoculation method^ for 
the laboiatory diagnosis of tuheieulosis In view of the demoiistiated lelative 
uneeitamH of the oidinaiy stained smeai foi the detection of tubercle bacilli 
in sputum- this new culture method suggested a studj' to deteimine the effi- 
ciency of the old routine smeai examination as compared uith sulphuric acid- 
crj'stal yiolet-potato medium culture method, with a \uew to its possible adop- 
tion as a routine procedure in the examuiation of sputum in the public health 
laboiatory Accordingly, a series of specimens of sputum during a seven- 
months’ period vas subjected to culture according to the Coipei-Uyei technic 
m addition to the regular (caibolfuchsin stained) smeai examination, and 
the cultures thus obtained were injected into guinea pigs to determine the 
pathogeniciH of each strain of tubercle bacillus isolated 


METHOD 


When a specimen of sputum aiiived at the laboratory, it was smeared, 
stamed, and examined As soon as practicable a culture was made At times 
it was necessary to store the sputum in the cold room as long as thirty-nine 
days after being delivered to the laboratory for diagnosis, before it could be 
cultured This storage period, at about 4° C, did not appear to affect the 
viahilitj of the tubercle bacilli, as evidenced by growth subsequently on the 
crystal violet-potato medium The average period from the date of collection 
of the sputum from the patient until its cultivation in the lahoiatoiy was 
approximate^ sei en and e-tenths days 

1 Smeai — The routine smear examination consisted of selecting a puru- 
lent fleck of sputum (if present), smearing it unifoimlj on a clean glass slide, 
fixing it in a flame, staining by the Ziehl-Neelson carbolfuchsin-acid aleohol- 
methylene blue comiterstaiu technic, and then examining the smear micro- 
scopically for acid-fast bacilli Careful microscopic search was maintained 
for at least flve minutes befoie a lepoit of a “negative smear’’ was made, and 
the detection of a minimum of 8 acid-fast rods resembling tubercle bacilli was 
the requisite for a “positive smeai’’ diagnosis When one oi more acid-fast 
bacilli veie detected during the minimal five-minute period, the examination 
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wns prolonged iiidcfinitelj in nn attempt to discovei the number o£ organisms 
nccessar\ for a positno diagnosis 

2 Culture The method of cnituie is cssentmllj that described bj Cor 
per, nith minor modifications Par eonieiiionee the sputum nas tiansferred 
from the standard cubical collecting bottle to a sterile Petii dish, then smeared 
and cultured iniiiiodiateh, or placed in the cold room for later cultiiation 
One c c of unhomogenizcd sputum (in some instances less nas a\ ail able) was 
traiisfoired bi means of a sterile pipette into a steiile, giaduatcd and corked 
15 c c conical centrifuge tube and an equal qnantiti of 6 per cent sulphuric 
acid (bj loltimc) added A thorough mixfute was obtained bj beating the 
contents of the tube with a sterile glass rod having an enlarged roughh 
button shaped end The Stirling rod nas geiith and rapidly oscillated to and 
fro in the mixture for about a minute, the impingement of the button shaped 
end into the converging eouical end of the centrifuge tube insuring a fine 
dispersion of the particles of sputum In this maimer the acid v as allon ed to 
permeate the sputum and exert its bactericidal effect on contaminating organ 
isms present '\Ianj such contaminants, found freqiicntlj in sputum, such 
as jeast, spores, stapln lococci streptococci and Aspergillus nigoi mil be 
eliminated if special care is tal cn to obtain adequate mixing of the sputum 
and aeid at this point m the procedure The centrifuge tube was then stop 
pored and incubated at 37° C for half nn hour The eontents uere nest di 
luted with about 10 c c of sterile 0 85 per cent sodium chloride solution, mixed 
veil ba inaersion of the tube seaernl times, and eentrifugalizcd for five min 
utes at a moderate rate of speed The supernatant fluid was decanted and a 
generous portion of the residue planted on the slant surface of the orjstal 
a lolet potato medium Then the cotton plug, impregnated in its lower half 
aauth liot aaselinc paraffin mixture avas inserted into the tube and alloaved to 
cool and liardon Finallj the plugged tube was capped avith tin foil and incu 
bated at 37° C for a minimal period of ten aveeks 

The medium is prepared as Coiper' originally recommended ‘ by outtmg 
large, clean peeled potatoes free from surface defects, into cylinders about 
3 inches long and % inch m diameter The evlinders are halved [diagonalla 
and] longitudinalla and immediately soaked in 1 per cent sodium carbonate 
solution containing 1 75,000 or 0 0015 per cent crystal aiolet (the dje and 
sodium carbonate should be mixed just prior to use to prevent decolorizing) 
for from one to taao houis After this the cylinders are gentlj wiped off with 
a clean tow el, and are introduced into a sterile culture tube (S x % inch size) 
containing 1 5 c c of 5 pei cent glycciol broth, cotton plugged and are steii 
lived in an aiitoclaie at 15 pounds pressure for at least thirty minutes ” 

3 Guinea Pig Inoculation — As a check on the pathogenicitj of the acid 
fast bacilli obtained in each culture guinea pigs were inoculated subciitaiie 
ouslj with 1 c 0 of nn homogeneous suspension of 2 or 3 loopfuls of the growth 
in 2 0 e normal saline The acid fastness of the organisms in the culture w as 
determined beforehand and in the event of a sparse initial growth, transplants 
were made on fresh medium to insure liberal stocl cultures The inoculated 
animals were weighed, placed in separate cages, and at the end of six to eight 
w eel 8 were sacrificed bv ethei anesthesia and autopsied Anatomic tubercu 
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lous imol\ement of the oigans, especialh the regional hmph nodes, spleen, 
Iner and lungs uas noted, and sineais fiom these oigans uere examined for 
acid-fast bacilli 

RESULT‘^ AND DISCUSSION 

Contaminants — The occuiienee of contaminating organisms uliich over- 
grow the colonies of tubeicle bacilli on the cijstal Molet-potato medium and 
ivliieh thus delai or inhibit the culture of some specimens, is an important fac- 
tor in determining the practicabiliti of the Corper method as a loutine pro- 
cedure in the pubbe healtli laboratoiv Table I shows the loss fiom eontami- 
nating organisms ivhieli ma'^ be expected when this culture method is 
introdueed as a loutine laboratory proeeduie, in the hands of anjone unprae- 
ticed in its technic, and during its dei elopment as a standard method for any 
particular laboratorv 

By chance, during the first three months (September, October, Noy ember) 
yvhen the percentage of contaminants yvas highest (aveiaging 13 5 per cent), 
these 26 contaminated cultures contained material from 5 specimens, from 
yvhich smears yvere positne for tubercle bacilli The examination for the 
growth of the acid-fast organisms on the culture medium natuiall> ceased yyith 
the oy eryy helming oveigroyvth of contaminants Therefoie, a fair comparison 
of these 5 positii'e smears yvith the same 5 potentially positn e cultures is im- 
possible It wall be seen in Table IT, hoyyever, that this eaily adyantage of the 
smeai method is exactly compensated for by the same niimbei of excess positn e 
cultures Referring to Table I again, it is appaient that the frequency of con- 
taminations diminishes as skill is acquired, and in this instance as factors con- 
tributing to moie frequent contaminations yvere eliminated Thorough mixing 
of the acid and sputum is essential At first a mortar and pestle yyere em- 
ployed for this purpose, but this appaiatus was too bulky and alloyyed too 
ready' exposure to air contaminants Accordingly button-shaped glass rods 
and conical centrifuge tubes were adopted^ yyith a definite reduction m the 
percentage occuirence of extraneous oiganisms growing on the crystal yiolet- 
potato medium 

Contaminants in all instances in Table I appealed yyithin the first yyeek 
of cultivation Since the tubes were not opened during this period, it is as- 


Table I 

Contaminations in Boctine Ciltlres or Spdtums fob Tibercee Bacilei bi the Corper 

Utei Method 


■MONTH 

TOTAL 

NtniBER OF 

SPECIMENS 

TOTAL 

NUMBER or 

TUBES 

CONTAMINATED CULTURES 
no DISCARDED % DISCARDED POSITIVE SME \RS 

1928 

September 

41 

41 

6 

13 33 

2 

October 

88 

111 

11 

17 04 

O 

Xovember 

19 

118 

"S 

8 47 

1 

December 

31 

70 

4 

11 43 

0 

1929 

Januyry 

18 

36 

0 

0 00 

0 

February 

57 

114 

2 

3 51 

0 

March 

48 

96 

0 

0 00 

0 

Totals 


630 

32 

9 14 

5 
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sunicd t}jTt jio jinasion occurred from the air or through the nselme 
paraffined tin foil topped cotton plug and tint sunning contaminants uere 
derived from tlic sputum or Meic airborne onh during the handling of the 
materials for culture 

Adequacy of CuUurc Compared iiith Smear — A comparison of the effi 
ciencv of the smear and culture methods m the detection of acid fast bacilli over 
the seaen month obsenation period is recorded in Table II It is seen that of 
the 318 uncontaminated specimens of sputum cultured, 38 or 11 95 per cent 
were “positne cultures” and onh 33 or 1037 per cent ‘positne smears ’ a 
difference of 5 This difference represents an actual gam of 14 8 per cent 
above the 33 specimens classified as positne b\ the examination of the stained 
smear Table III is an elaboration of Table II on the basis of uncontammated 
cultures of specimens the ratio of total disagreements is 10 * positne culture 
negative smears to 5 ‘positne smear negatne cultures ” a total disagree 
ment of 4 72 per cent Thus in the month of October there was agreement in 
diagnosis of 95 88 per cent in 73 uncontammated specimens (of sputum exam 
ined for acid fast organisms h\ both methods) and a disagreement of 4 12 
per cent or in 3 specimens Of these, all 3 specimens grew tubercle bacilli 
m culture while no acid fast bacilli were detected in the smear examination 
On the other hand almost the re\erse was true in December %rhen there were 
2 ‘positive smears with negatne cultures ” and no “positive culture negative 
smears ” 

Tabix n 


Comparison or the Actual \ umber or Posirnr Sputums Obtmned bt Smear ast> bt 
T ue CcLTUPE Method 



1 

SPECniENS 1 

NUMBER 

PER CENT 

•KViCBTS. 

PER CE^T 

MONTS 

UN CON 1 
TOTAL TAMINATEdI 

POSITIVE 
' SMEARS 

POSITIVE 

SMEARS 

POSITIVE 

CULTURES 

POSITIVE 

CULTURES 

1928 

September 

45 

39 

2 

5 13 

3 

7 60 

October 

88 

73 

6 

8 22 

9 

12 33 

Is ovember 

S9 

54 

<1 

16 66 

8 

14 83 

December 

35 

31 

5 

1613 

3 

9 6' 

1929 

Januarr 

18 

18 

2 

11 11 

2 

1111 

Februarj 

57 

55 

7 

12 73 

11 

20 00 

March 

48 

48 

2 

417 

2 

4 17 

Totals 

350 

318 

33 

10^7 

38 

11 95 


The importance of eliminatmg contammants has been brought out and 
is herewith reemphasized Thus the gam of 5 or 14 8 per cent positive cul 
tures (see Table III) representing the advantage of the sulphuric acid crvstal 
Molet potato medium method o^e^ the smear stained bv the Ziehl Neelson 
technic is neutralized b^ the loss of 5 cultures bv contammants which were 
made from sputum showing acid fast bacilli m the smear 

It is apparent that each method has both advantages ind disadvantages 
An increase in the number of positi\e diagnoses of tubercle bacilli in sputum 
specimens can be made bv the employment of the culture method as a sup 
plement to the examination of the stained smesr in cases in which no acid 
fast organisms are found in the smear 
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Tabif III 


Variations in Aobeenent of Diagnoses by Smear and b\ Culture (on thf Basis of 

Uncontaminatbd Cultures) 



SPECIMENS 1 


agreements 



DIS\GREEMENTS 


momth 


U^CON 
TAMIK I 

NEG 

CULT 

POS 

CULT 


TFK 

POS 

CULT 

NEG 

CULT 


PER 

1 

TOTAL 

ATED ON 
CULTtTRB 

NEG 

SMEAR 

POS 

SMEAR 

TOTVL 

CENT 

NEG 

SMEAR 

POS 

SME\R 

TOTAL 

CENT 

1928 

September 

45 

39 

36 

o 

38 

97 44 

1 

0 

1 

2 56 

October 

88 

73 

64 

6 

70 

95 88 

3 

0 

3 

4 12 

November 

0*) 

54 

43 

6 

49 

90 74 

o 

3 

5 

9 26 

December 

35 

31 

26 

3 

29 

93 55 

0 

2 

O 

6 45 

1929 

January 

18 

18 

16 

o 

IS 

100 00 

0 

0 

0 

0 00 

February 

57 

55 

44 

7 

51 

92 74 

4 

0 

4 

7 26 

March 

48 

48 

46 

o 

48 

100 00 

0 

0 

0 

0 00 

Totals 

350 

318 

275 

28 

303 

95 28 

10 

J 

15 

4 72 


In Table III it may be noted that in several instances stained smears of 
the sputum revealed acid-fast bacilli wheieas in the subsequent culture on the 
eiYstal violet-potato medium no gioivth of tubercle bacilli was obtained The 
explanation for the failure of these specimens to giow colonies of the organ- 
isms is not deal Malkani’’ notes that a positive sputum may give growth on 
one occasion and at othei times may not and admits his inabiltiv to offer an 
explanation Foi the same reason, that he observes that oidinaiy cultures 
of tubercle bacilb when subjected to acid-digestion frequently grow out, and 
preyioush positive sputums do not result m giowth by cultuie, it is possible 
that the latter instances are due to the presence of attenuated or y eakened 
oiganisms or finelj dispersed oiganisms (not in clumps as emulsions of 
cultuies often aie) which aie more easily bathed in the acid and thus are 
retaided in giowth oi killed It is possible also that the choosing of so called 
t’lpical purulent flecks for the making of smears favors the finding of acid- 
fast bacilli, wheieas the random method of taking up 1 c c of sputum foi the 
cultuie proceduie may by chance not include such material and hence result 
in a negatiA'e cultuie 

At one stage in this senes the tempeiature of the incubator rose to about 
40° C A number of cultuies became partially desiccated, the 15 cc of 5 
per cent glycerin bouillon even disappearing This presents an uncalculable 
source of erroi against the culture method Despite careful impregnation of 
the cultuie tube cotton plugs one-half with vaseline-paraffin mixtuie, a num- 
ber of cultures became diy, even at 37 ° C, and these contiibute further to 
this eiior “Airing” of the cultures was earned out until the danger of 
contamination became apparent and until it occuired to us that adding fresh 
air to a baie culture medium surface did not contribute anything to the 
growth of organisms possiblj present It was, therefore, discontinued 

Ageing of the sputum may be another unfavorable factor, piobably 
negligible, since all specimens weie immediately stoied m the ice box await- 
ing culture, thus pi eventing putrefaction due to contaminants One batch of 
30 specimens (in Februai-y) was kept overnight at loom tempeiatuie, yet 
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these grev\ out 4 cultures that pv ere negative sputum smears, and onl j 2 con 
taminated specimens occurred in the lot 

One specimen of sputum in the senes from a single patient is of particu 
lar interest since it greu out a single colony on the ciystal violet potato 
medium, while exhaustne examination of 10 different stained smears was 
fnutless 111 repealing acid fast oiganisms In 8 mstances less than 3 colonies 
appeared on the potato slant from heavj inoculation of the acid treated 
sputum In onl} 3 of these specimens were aeid fast bacilli seen in the smear 
The scarcity of groppth probably explains uh} the oiganisms were missed in 
the smear examination in the majorit} of these spntnms The adpantage of 
the culture in these specimens is apparent 

The earliest gross appearance of colonies of tubercle bacilli from cultuied 
sputums occurred in fifteen days, while the npcrage length of time required foi 
all cultures iias thirtp sepen daps Examinations for nepv gropvth were made 
approximate!} cporp four or fipc daps Had it been possible to examine each 
culture epcrp dap it is piobable that the apciage time of appearance ppould 
hape been considerably reduced 

Cerebrospinal fluid obtained at autops} from a case of tuberculous menm 
gitis and untreated nitli stilphutic acid }ie!ded au abundaut grovrth on the 
potato medium in tpienty four dais Similar!}, tuberculous lung tissues from 
human autops} material and from guinea pigs readil} grepv tubeicle bacilli 
pihen subjected to the usual technic of culture It is suggested that suspected 
tuberculous exudates, obtained b} an aseptic technic, be cultured directly on 
the crystal puolet potato medium as pp ell as after acidification os a doubly sure 
method of detecting the organisms 

Stock cultures of tubercle bacilli ma} be transfer! ed and subcultured in 
definitelp on the ciPStal piolet potato medium, propided the culture materia! 
be kept adequatelp moistened If allopved to do the organisms soon become 
nonpiable The erpstal piolet does not seem to impair cultuies maintained in 
this manner 

Pathogemcity of Cultures — point hitherto undetermined in reports in 
the literature on the application of the sulphuric acider}5tal piolet potato 
medium culture method is that relating to the pathogenicity of the acid fast 
bacilli obtained from the sputum oi other sources, after isolation on the 
medium 

Tabce It 

rUSPOSITlOV or CCLTCRFS OF TOBEBCLE BACILLI OSTPINED FEOM SPOTOU BT THE 

CoRPER Uyei Method 

Cultures dned, no growtli on subculture, no nnimul inoculation 

Cultures dried, old C months), no groirtli on subculture (id one) 
animal inoculations tmee negative 

Cultures viable animal inocuHtions successful rn producing tuberculosis 
(acid fast bacilli recovered in 30) 

Positive cultures (acid fast ba cilli eliaracteristic colonies et c ) 

Table IV is a summary of the lesults of gmnea pig inoculation of samples 
of the cultures obtained in the senes In all mstmees in which the organ 
isms remained viable after isolation from sputum the subsequent injection of 


2 

3 

33 
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Table III 


A’’ariatio\s in Agreement of Divonoses by Smeck \nd b\ Culture (o\ tuf Basis of 

TTn CONTAMINATED CULTURES) 



1 SPECIMENS 1 


AGREEMENTS 



DISAGREEMENTS 


MOVTH 


u^co^ 

TAMIN 

JsEG 

CULT 

POS 

CULT 


PFR 

POS 

CULT 

NEC 

CULT 


PER 

i 

TOTAL 

ATU> ON 1 
COLTORE 1 

\EG 

SMEAR 

POS 

SME\R 

TOT\L 

CENT 

\EG 

SArF\R 

POS 

SMEAR 

TOTAL 

CENT 

1928 

September 

4S 

39 

36 

o 

38 

97 44 

1 

0 

1 

2 56 

October 

S8 

73 

64 

6 

70 

95 SS 

3 

0 

3 

4 12 

November 

59 

54 

43 

6 

49 

90 74 

o 

3 

5 

9 26 

December 

35 

31 

26 

3 

29 

93 55 

0 

2 

O 

6 45 

1929 

January 

18 

18 

16 

o 

18 

100 00 

0 

0 

0 

0 00 

February 

57 

55 

44 

7 

51 

92 74 

4 

0 

4 

7 26 

March 

48 

48 

46 

o 

48 

100 00 

0 

0 

0 

0 00 

Totals 

350 

318 

275 

28 

303 

95 28 

10 


15 

4 72 


In Table III it may be noted that in se\eial instances stained smears of 
the sputum revealed acid-fast bacilli ivlieieas in the subsequent culture on the 
ei\stal violet-potato medium no giowth of tubercle bacilli ivas obtained The 
explanation for the failure of these specimens to glow colonies of the organ- 
isms IS not clear j\Ialkanr notes that a positive sputum may give growth on 
one occasion and at other times may not and admits his inabiltiy to offer an 
explanation Poi the same leason, that he observes that ordinary cultures 
of tubercle bacilli when subjected to acid digestion frequently grow out, and 
previouslj positive sputums do not result in giowth by cultuie, it is possible 
that the latter instances aie due to the presence of attenuated or weakened 
organisms oi finelj dispersed oigamsms (not in clumps as emulsions of 
cultiues often aie) which are more easily bathed in the acid and thus arc 
retarded in giouth or killed It is possible also that the choosing of so-called 
t\pical purulent flecks for the making of smeais favors the finding of acid- 
fast bacilli, -whei eas the i andoni method of taking up 1 c c of sputum f oi the 
culture procedure may by chance not include such material and hence result 
in a negative culture 

At one stage in this senes the tempeiature of the incubator rose to about 
40° C A number of eultuies became paitially desiccated, the 1 5 c c of 5 
per cent gljmerm bouillon even disappearing This presents an uncaleulable 
source of eiior against the culture method Despite careful impregnation of 
the culture tube cotton plugs one-half with vaseline-parafSn mixtuie, a num- 
ber of eultuies became diy, even at 37° C, and these contribute further to 
this eiior “Airing” of the cultures was earned out until the danger of 
contammation became apparent and until it occuired to us that adding fresh 
air to a bare culture medium surface did not contribute anjdhing to the 
growth of organisms possibly present It was, therefore, discontinued 

Ageing of the sputum may be another unfavorable factor, piobably 
negligible, since all specimens were immediately stored in the ice box await- 
ing cultuie, thus preventing putrefaction due to contaminants One batch of 
30 specimens (in Febiuaiw) was kept overnight at room tempeiatuie, yet 






COAIPARISON OP IvOLMtR WASSCRMANiN AMD ICAHN TESTS AND 
DARkPJFLD EXAMJM-iTIOM IN PRniAR^ STPHILIS* 


Br Rodeiit G Omen A I! AID a\d Henri Erhi\ Cope, B S , aAID , 

Dftroit AIk h 


ip'XCEPT for isoHted lustnncts confimd to the more recent reports, 

the jjteiatiire on tho Kahti t(st tonsisfs chjed^ of statistical studies coin 
paring its percentage of positmt\ mtii that of tarious tipes of complement 
fixation tests The past leai oi so Ins finalli brought foith papers comparing 
the reactions obtained in the Kahn and AVasscrmann tests with the actual sta 
tus of the mdmdiial patient nilh legaid to siphilitie infection AVe bare 
found onlj foui studns of tiu leliabihta ol the Kahn test in primarj s>philis 
comprising a total of 240 cases 

Kcim and Kahn' upoit 47 casis of primal \ stpliilis of mIiicIi 17 were 
negatiae with both the Kahii iiid A\ as-serinann tests (eighteen hour ice box 
fixation), of the other JO 27 gan sfion„Ii positnc Kahn tests and three 
were wealcli positiie 2b gaie stiongli positne AVassermann tests, one a 
weal Ij positut and three wire ncoatiie 

Houghton et al report 38 tasis of nhicli 4 weie negative with both tests, 
34 positne nith the Ifahii test and 26 nith the Vfasseimann test (time of fixa 
tion not given) 

AMillett and Nagle' in a stinh of the itlatne inliie of the Kahn test and 
dark field examination in 10a eases of earh siphilis repoit n total diagnostic 
aceuraej of the dark field esainiiintioii in the first week of 76 per tent the 
Kahn 56 per cent In the second wttk the dark field examination showed 60 
per cent positiie, the Kahn test 90 pei cint and in the thud weel the dark 
field examination 50 pei cent, and the Kahn 90 pei cent In the fouith week 
the dark field examination gaie 5o pci cent the Kahn ttst 88 per cent, while 
subsequent weeks showed the dail field examination 2a pti cent and the Kahn 
test 100 per cent positne 

Mclntswe and GilmaiP lepoit 50 tists of pnmai^ sjphilis with lelatne 
agreement betw een the Kahn and Koliiicr tests in 83 per cent, absolute agree 
ment in 68 7 per cent and no agi cement iii 17 per cent Of the discrepancies 
4 4 per cent had positm Ixahii tests and negatne Kolniei tests and 12 6 per 
cent positive IColraci tests and negatne Kahn tests 

AVe are reporting herewith a senes of 1061 cases of pioaed eailj syphilis 
All of the patients had dark field examinations of the initial lesion Kolmei 
blood AVassermann, and Kahn tests In none of these cases does the diagnosis 
rest solelj on clinical eaidcnce AVe saw 44 per cent of these patients in the 

Prom the Serological Department of The Owen Clinical Laboratorj 
Recehed for publication, June 4 19^9 
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first Vi eek of tlieii infection, 28 4 per cent in the second, 12 2 pei cent in the 
third, 4 2 per cent in the fourth, and 11 2 pei cent in tlie fifth or subsequent 
iveeks 

Of the total series, regaidless of the duiation of the lesion, 47 3 per cent 
shoued positive dark-field examinations and negative serologic examinations, 
351 per cent were positiie both by daik-field and serologic examinations 
(Kolmer test, Kahn test, oi both) while 14 6 per cent had negative dark-field 
exammations hut positive seiologic examinations At the time of the fiist ex- 
ammation 3 per cent gave negative results with all methods, the diagnosis be- 
ing made by subsequent tests In other words a total of 82 4 per cent of these 
cases had positive daik-field examinations and only 49 7 per cent had positive 
blood tests 

The relative value of the daik-field examination becomes still more 
striking when these figuies aie aualyved by weeks Of those patients seen in 
the first week after the appearance of the initial lesion, 71 per cent had posi- 
tive dark-field examinations only, 215 pei cent had both positne daik-field 
exammations and serologic tests, while 5 pei cent showed positive serologic 
examinations only, a total accuracy of 92 5 per cent for the daik-field exami- 
nation and 26 5 per cent foi the blood tests In the second week we found 
45 5 per cent positive, only with the daik-field examination, 41 3 pei cent with 
both dark-field and serologic examinations positii e, and 9 3 pei cent with positive 
serologic and negative dark-field examinations, a total of 87 3 pei cent positive 
dark-field and 51 1 pei cent positnc serologic examinations The third week 
gai e 25 8 pei cent positn e with the dark-field examination onlj , 49 2 per cent 
positive with both tests and 21 9 pei cent positive only with the blood tests, a total 
accuracj of 75 per cent for the dark-field examination and 71 1 per cent for 
the blood tests By the fourth w eek w e found onh 4 4 per cent positive with 
the daik-field exammation alone, 47 8 positive with both tests, and 41 3 per 
cent with serologic examination only, the accuiac}'^ of the daik-field examina- 
tion bemg 52 2 per cent and the blood tests 89 1 pei cent In the fifth and 
subsequent weeks there weie no patients with positive daik-field examinations 
and negative blood tests, 51 2 per cent hanng both tests positive and 47 9 per 
cent positive solely with the blood tests The “misses” remain about 3 per 
cent throughout the entire first foui weeks It is theiefore not until the third 
week that the seiologic examination begins to approach the daik-field exami- 
nation in diagnostic accuracy 

This senes also repi esents an opportunity to study the relatii e sensitivity 
of the Kahn and Kolmer tests in a faiily laige, controlled group of known 
oases of early syphilis Tabulating these again by weeks v'e find, in the fiist 
week, 19 per cent positne with both the Kahn and Kolmer tests, 5 per cent 
positn e onh w ith the Kahn test, and 2 5 per cent only with the Kolmer test 
In the second week there were 44 8 per cent positive with both tests, 3 3 pei 
cent only wuth the Kahn test, and 3 0 per cent with the Kolmei test In the 
third week 64 pei cent were positive ivith both tests, 3 2 per cent with the 
Kahn test, and 3 9 per cent with the Kolmer test By the fouith week 80 3 per 
cent gave positives with both tests, 8 8 pei cent wuth the Kahn test only, and 
none with the Kolmer test (the relatively small number of cases in the fourth 
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Snov.isQ Total Number anb Percentage op Po'jitivb Cases With Dipperent Mvtiiobs at Variols Pfriobs Viter the Vepeailsnce op tue 

Primary Lesion 


COM! AltlbON- or KOLJIER, A\ iSS^.KMA^N, AND KAHN TESTS 
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Meek gioup gn^es these figiiies a fictitious acciuaci ) In the fifth week there 
ivas one patient nho gaie a positive onh Mith the Kolniei test, the other 118 
being positive with both tests Altogethei theie veie 33 3 pei cent positives 
with both Kahn and Kolmei tests, 3 8 pei cent positive vitli the Kahn test 
onlj, and 2 6 pei cent positive vith the Kolinei test onlv So fai theie has 
seemed to he hut little if aiiv difteienee in sensitiviti of the tv o tests piovided 
all leactions of anv degiee aie counted as positives Tlie question of the diag- 
nostic significance of m eak positn es m ill be discussed latei in this paper 

In this series theie veie 113 patients shoving a maiked discrepancy 
hetveen the lesults obtained vith the two tests Of these 47 ga\e a reaction 
with both the eomplenient-fivation and piecipitation methods differing maik- 
edlv in degiee, 31 having stiongh positn e Kolmei tests and weak Kahn tests 
and 16 strong Kahn tests and weak Kolmei tests Of the 27 cases with posi- 
tn e Kolmei tests and negatne Kahn tests, 11 weie ‘ -f + 4 oi 4-4-4- positn e 
while of the 39 patients with positive Kahn tests and negative Kolmei tests, 
there w'eie 14 wnth 4- + -i--t- oi 4-4-4 positive leactions, 25 being 4 or ++ in 
strength The actual dependence to be put on such 4 oi n positive Kahn tests 
becomes somewhat obscuie when we find that in an additional 524 patients 
wath veneieal soies wdio weie pioied to he iioiisi phihtic, theie weie 15 wdio 
showed at some time in the seiologic investigation of the etiologi of their 
infection Kahn reactions ot lariing stieiigths but who did not deielop a posi- 
tive Kolmei Wassermaini test wnthin a period of iiioie than thiiti-five days 
aftei the onset of the lesion noi subsequent clinical ei ideiice of svphilis They 
were not tieated foi sjphilis during this time If the Kalin test alone had 
been taken as the diagnostic ciiteiion, we would h'aie had an ineidenee of 
false positive diagnosis in the negative cases of 3 pei cent The incidence of 
w'eak positn e Kahn tests and negatne Kolmei tests in the positn e senes is 
2 5 pei cent Whethei these aheriant positn es lepiesent tiue false positn e 
reactions oi technical eiiors, we aie not attempting to sav These tests wmre 
run by experienced technicians, checked bj one of us and all discoidant results 
repeated The eases lepoited heie represent on]} those obtained on lepeat 
tests 111 the same gioup of eases we obtained one Kolmer test reading of 
1-0-0 0 0 which proved not to be a case of piimaii syphilis 

CONCLUSIONS 

1 The most reliable single diagnostic piocediiie in eailv svphilis is the 
dark-field examination 

2 Serologic examinations approach the daik-field examination in accu- 
racy only after the thud week of the piimaij lesion 

3 The multiple appioach (daik field and seiologic examinations) gives 
the mo^st infoimation and the highest diagnostic accuiacj (97 per cent) 

4 In this senes there is no appieciable inciease in specificity noi earliei 
positivity of the Kahn test oyei the Kolmei -'Wasseiniann method 

5 To obtain the highest technical acciuacy both Kahn and Kolmei tests 
should ahvays be made, checking both yydiere a disci epaiicy^ occurs 
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6 The Kahn test is moie subjeet to teehmcil eiror 'ind weak positne 
results should not be taken as cAidencc that a \eneicai lesion is nccessanf> 
s^phllltlc 
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A TIME-SAVING DEVICE FOR WASHING TEST TUBES^ 


Bi Israel Davidsohn, M D , and Elizabeth M Yagle, Ph D , 
Philadelphia, Pa 


W HENEVER large quantities of test tubes are used for laboratory pro- 
cedures, for instance in the perfoiniance of the Wassermann test, their 
emptying and rinsing, pieliminaiy to the thoiough cleansing, is very time- 
eonsnmmg The usual procedure is to take out with one hand about two or 
thiee test tubes at a time from the rack, to place them in the othei hand until 
a handful of about six or eight have been collected, then to empty them by 
turning upside down, to fill them ivith water again, and to lepeat that pro- 
cedure as many times as necessaiy To empty and iinse the test tubes of a 
rack holding about seventy-two tubes, the above pioceduie has to be repeated 
about ten times Besides the loss of time, the handling of individual test tubes 
increases the breakage considerably 

To obviate the above difficulties, some laboi atones use a rectangular piece 
of wiie net, which is put on top of the filled test tube lack, it is held down on 
the sides with both hands and so the entire raek can be turned upside down 



for the emptying and refilling of the test tubes We have observed the use of 
such a wiie net and tried it ourselves repeatedly We noticed that the net 
has a tendency to slip and that a considerable amoiuit of skill is necessary to 
handle it satisfactorily If the procedure is not earned out properly, no time 
IS saved, and the slipping of the net chips the edges of the test tubes It 
occurred to us that the instability of the iviie net could be removed by at- 
taching it with two clamps to the slielf of the test tube rack 

As shovTi in the illustration, tlie apparatus consists of a rectangulai net 
made of galvanized wire netting (A) with a broad viie clamp (B) on each 
side, catching at the middle shelf of the test tube rack Any test tube rack 
provided vith a middle shelf is satisfactory 

The apparatus permits turning the test tube rack with its contents upside 
down and emptymg the tubes at once The clamps hold the lid firmly and leli- 
ablj The apparatus is very easy to handle , it is simple in construction, and is 
readily made The edges of the test tube mouths are not chipped, and the 
breakage is considerably decreased 

It is our experience that by the use of the above simple device valuable 
time IS sailed in a busy laboratory 

The George P Pilling and Sous Companj, Philadelphia, has cooperated in carrying 
out our designs 

„ , ‘h® Lahoi atones ot the Mount Sinn Hospital and of the Graduate Hospital of th» 

UnKersIty of PennsjUanla Philadelphia Pa 

Received, for puhllcation October S 1929 
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ATTEMPTS TO SECURE OBJECTIVE METHODS OP STUDYING 
MILD ANAPHYLAXIS* 


B-s R D Teaipletos and IV P Bodlcns Cnicvao III 


PHYSIOLOGIC means of rccogjimn" a mild anapinlacfic biiocJ me not well 
dex eloped 

Taking the guinea pig ah the moht suhceptible animal Ilanej and Temple 
ton (192G) sought to determine the onset of anaplnlasus bj observing the 
gross manifestations Egg nliite was nsed as the foieign protein and the time 
varied for the second mjectioii from fifteen to tncntj four dajs after sensiti 
zation If the shock nas sutlicicnth sevevc, the gioss symptoms were distinct, 
bnt in mam instances the sjmptoms shonii noie not sufficienth different from 
the normal reaetioiis of the control pi„s to make this of diagnostic value A 
fen attempts nerc made to sludj the toiiti icdons of tin, clesctndmg colon, 
bnt V if h V erv little snccess 



FIff 1 — Triple balleon K ligations scp-iratlng the balloon into three distinct balloon** 
A J3 O. balloons formed bj the Hgatlons &t A each balloon Is independent of the other X 
small wire coll springs e*ctentUng from the balloon through the rubber tube to > / S rub 

btr ttibea leading from balloons to manometers 

At this time (Januarv, 1927) vre took up the vvoik Normal contractions 
of the descending colon of seieial guinea pi„3 ncie recoided over a period of 
several weeks 

In order to studj the character of the colon coiitiaetions a sjstem of 
three balloons was devised These tubes wcie so arranged that a smgle bal 
loon could be drawn ovoi them and tied off at thice places to form the three 
independent balloons In older to prevent eoUapsiiig of the tubes and bal 
loons and to give rigiditj to the sjstem, small wire coil spiings were mserted 
into the tubes as shown m Fig 1 Tin, tubes weie fastened togethei in tbe 
form of a triangle w ith rubber cement and mastic The springs protrude about 
one inch from each rubber tube preventing collapse of the bist balloon and 
keeping the other two balloons from sticking to the rubber tubing They 
also enable one to tic the balloons without constricting the rubber tubing 

This method of study shows the chaiaoter of oonti actions in the descend 
mg colon of guinea pigs to be penstaltic, mass, and piobablj pendular or 
segmentation, i e , any one balloon initiating a contraction w av e in either 
direction 

*Prom the Plijsloloslcal Laboratprj or the Unlver^Iti of Chicago III 

Reef'll cd for publication Julj -S 19’$ 
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The noiinal actmt\ shows considerable vaiiatioii duiiiig a single test and 
also from dai to day In anaphylactic shock lecognizable b 3 ’’ the gross mani- 
festations, the contiactions of the descending colon aie augmented but not 
sufficientlj" so to make this a satisfactorj method foi leeognizing anaphjdaxis 
A small balloon inseited in the lagiiia of a Migm pig under urethane 
anesthesia shoiis maiked vaiiations in the motoi actiiiti Whether these 
variations aie dependent upon the position of the balloon, the manometei 
piessure, the depth of anesthesia, oi the estrus cjcle, has not been detei- 
nnned Consideiable augmentation of the contractions is caused by hista- 
mine, but the noimal vaiiations aie too gieat foi using this as a method of 
leeognizing mild anaphjdactie shock 

The established uteinie stiip method and our paitial success with the 
vagina led us to attempt methods of lecoiding uteinie activit 3 ni vno with- 
out anesthesia A Thin -Vella fistula (dog) was piepaied, and one hoin of 
the uteius vas mapped aiouiid the intestinal segment After healing a bal- 
loon was inseited into the fistula so as to lie dneeth undei the uteiine loop, 
but the intestinal contiactions aie so gieat iioimalh that the lecognition on 
the tracing of uteinie movements is piacticalh impossible Howevei, ylien 
ovytocin^ is injected contractions of the intestinal loop aie almost com- 
pletelj stopped foi a fev minutes, and the tone is raised, Fig 2- A This use 
in tone is probably due to uteiine contractions since it does not appeal in 
fistulas not in contact with a uteiine loop (Pig 2 B) The paialvsis of in- 
testinal moienients hi owtocm is leii tempoiaij, and vhen the contrac- 
tions retuin, fuithei studv of uteime actnitv is difficult 

Twenty daj^s aftei sensitization the injection of 1 5 c c of fresh egg 
uhite into a dog mth a uteio-Thiii-Vella fistula caused a slow rise in tone, 
beginning ten minutes after the injection, Pig 2-C About foity minutes 
aftei this anaphj lactic iniection oxytocin uas injected The intestinal con- 
tractions weie stopped, but the change in tone ivas veij slight The use in 
tone following the injection of egg white uas piobabh due to anaphjdaxis 
The failuie of oxjdocin to pioduce the tjpical tone change was probablj’- due 
to the anaphj lactic eontiaction of the uteius While oxytocin diminished 
the tone of the intestine as it does nornialh, there was no shaip inciease in 
tone due to uterine contraction This is piobabh evidence that the uterus 
was alread\ contracted to a maximum bv the protein 

The work of Weitz and Volleis' on piegnant vomen, in vliich thej were 
able to reeoid rhjthmic aetivitv of the uteius, suggests that lecords of uterine 
action might be made from the uteri of dogs if lifted and sen ed to the ventral 
peritoneum An operation was perfoimed in which the hoi ns of the uteius 
were sewed to the peiitoneum on each side of the niidline In one case an 
abdominal muscle was removed so as to pioduce a lieinia in vliich the uterus 
could lie Attempts weie made to iccoid uteiine movements fiom this piepa- 
ration bj’^ means of a frog lever attached to a strau vliich rested ovei the 
position of the uteius Intestinal movements inteifered to the extent that it 
uas not possible to difterentiate them from those due to uteiine action 

In March, 1928, an operation u as attempted, the idea of ivliieh had sug- 

♦The oxitocin used In tliH experiment -nas furnished bx the Paike lla\ls laboratories 
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Pasted itself carh in the work but which had been postponed in order to trv 
■what seemed to be simpler surgery, the idea being to bring the uterus entirely 
outside the bod\ for study 

A loop of the uterus about 1 5 inclics long, the point of bifurcation and 
about one half inch of the yagina were brought entirely outside the body The 
blood vessels running parallel with the uterus Mere also brought out The 
peritoneum, muscle and skin were closed underneath, care being taken not to 
compress the blood vessels The surgery is \ery simple and the animal re 
co%crs prompth Such a preparation is semceable for experiments for se\ 
eral months and probably mdifimtcly 

It was possible to place a small plcthj smograph around the exposed 
uterine loop and record the spontaneous moacments of the intact organ A 
normal record from this uterine preparation showed pulse, respiration and 
spontaneous uterme movements In our preparation, contractions caused a 
buckling of the exposed loop raising the water level m the manometer A 
balloon inserted through the vuha, to within two inches of the uterme bifurca 
tion showed spontaneous actmty, but not apparently correlated with the 
uterme movements 

The injection (intravenous) of oxjtocm (Pag 3) caused partial tetany of 
the uterus within ten seconds, while a contraction of the vagina two inches 
from the uterme bifurcation was not elicited until one minute after the mjec 
tion The effect of oxytocin on the uterus can be clearly seen for at least one 
hour The pulse which is obliterated by the partial tetanv begins to return 
in about fifteen minutes The duration of the ^aglnnl contractions is only 
about eight minutes 

A subcutaneous mjection of 0 06 mg of ergotamme caused a partial tetanv 
of the uterus withm five minutes This tetanic condition lasted about eight 
minutes, followed bj augmented contractions for several hours At the onset 
of tetanj the pulse disappeared and did not return for an hour or more 
Oxytocin did not give a characteristic effect imtil fortv eight hours had 
elapsed following the ergotamme injection when normal actmtv was restored 

SUMMARY 

1 Contiactions of the descending colon m guinea pigs studied bv the 
triple balloon method, are augmented during anaphylaxis onh when the shock 
IS pronounced 

2 Normal variations in the activity of the descending colon and vagina 
of guinea pigs are opposed to their use as indicators of anaphylaxis 

3 Graphic records of uterme activity can be obtained from the exposed 
uterus of dogs and the animal kept in good condition se^e^al months (prob 
ably indefinitely) 

4 The exposed uterus of the unanesthetized animal offers good oppor 
tunity for study of the uterus in situ 

We are indebted to Dr A J Carlson under Tvliose directions this work was conducted 
and wish to thank Dr C S Smith and Dr O H Horrall whose surgical assistance was 
invaluable 
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THE SEDI]\rENTATION VELOCITY OP ERYTHROCYTES IN 
THYROTOXICOSIS'* 


B\ J M Mora, M D ,t and J T Gaoi t, ]\I D 4 Chicago, III 


I T IS somewhat more than a decade since Rohm Pahiaeus* first lepoited his 
ohsei rations on the sedimentation velocit-s of red blood cells The nide- 
spread interest aroused by this appaieiitly simple yet extiemely complex phe- 
nomenon was evidenced bj"^ the remarkably voluminous liteiature that accu- 
mulated in tins brief period The oiiginal obsei rations dealt with the study 
of the reaction in pregnancv, but it has since been caiefulh studied in a gieat 
■variety of conditions 

The sedimentation speed of the red eoipuscles in man is subject to plnsio- 
logic vaiiations accoiding to age, sex, and, m uonien, to the absence oi pres- 
ence of piegnancv (The lattei is the only physiologic condition in uliicli 
the sinking velocity is increased ) The lowest figuies aie obtained in the neu- 
born, in adults, men generally shou consideiablv lowei figures than uonien 
Duimg gestation, the increased sedimentation lelociti becomes apparent in 
the second month, reaches its highest figures at teiin then rapidh recedes 
duimg the puerpeiium It is more or less inei eased m all acute general in- 
fections and appears to be of considerable value as a souice of infoimation as 
to the occurience of complications In chronic infectious diseases, such as 
syphilis and tubeiculosis, the sedimentation speed is quite markedly inci eased 
The field of internal medicine in which this reaction has been most fully in- 
lestigated and the most impoitant results obtained is pulmonarj tuberculosis 
As first noted bj Westergren- and since coiioboiated by othei investi- 
gatois, the sedimentation speed may reflect bettei than the body temper atuie 
the intensiti of the tuberculous process Gynecologists haye found the reac- 
tion of lalue in differ entiating pelvic inflammatorj' lesions from neoplastic 
and othei lesions To quote Fahraeus ^ “It may be said that a i eduction in 
the suspension stability of the blood is one of the most common general reac- 
tions of the 01 ganisni m disease, perhaps the most common In this i espect it 
mav best be conipaied with such reactions as pjrexia and leucocytosis 
On account of its eompletelj^ nonspecific character, the leaetion has, as a rule, 
proved less instinctive in respect to the diagnosis of the disease, than as re- 
gaids the aetniti or intensity of the morbid process ” 

The In drod-niamics of the sedimentation reaction are yery complex Ac- 
cording to Pahiaeus^ the factors which influence the sinking velocity are the 
conceiiti ation of the suspension (le, the relative numbei of corpuscles), the 
radius of the particle, and the tendency of the red blood corpuscles to form 

•From the Surgical Sen Ice i f Dr H M Rlcnter Alt Sinai Hospit il Chicago III 
Recei\e(l for publication September 19 1929 

tinstructor in Surgen Lniversiti of Illino!'! College of Medicine 
IResident Phisiaan Mt Sinai Hospital Chicago lii 
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loc-ie^at'oiis 01 roiilcuiN llip laltei is ssid to ckteimine tlic setlimeiitstion 
speed IiKi eased loulestis foinintion is eniised msmh I)\ Ineresse m the 
serum ptobiiliii and fibnno'.en The lipoids of the plasma Inse also bceu 
cousidcied of inipoitniitc • as base the gases of the blood Experiments m 
ritro In Leendcit?' base shonii that the sinking iilociti is incicased if o\r 
gen IS bubbled through citintcd blood, nbeieas caibon dioxide dcercases it 

The most conimonh iistd iiuthods of detirminatioii aic those of Pahraeiis' 
and Westeigrcn (the “disfanee method”) in which the sedimentation speed 
IS obtained b\ mensiiiiii„ tin distance passed hi the iippeimost laser of red 
cells from the upper meniscus of the fluid column in a gn on time and that of 
Linitenmeier'' ftlie ' tune method”) in nliich the tune in niinutcs is taken that 
IS required foi the eorpiiseles to sink a ceitaiii distance ninikcd on a speciallt 
calibiatcd tube T'siiig tlie lattei iiielhod the normal tiiiu has been found to 
aseiage 850 to 1000 nunntis foi uomeii and 1000 to 1200 minutes for men 
(Innzenmcici ' Priedlandei Ijohi •) Bnefli tlic teebme consists of mixing 
02 cc of freslih piepared 5 per cent sodium citrate solution, mtli Oh cc of 
blood and noting the tune leqiuud foi the cells to sink 18 mm 

The influence of tin rotoxicosis on the sedimentation iclocita seems to 
hat e been studied but little Uaeno in 1926 studied 19 cases In 8 the rate 
■nas maikedh increased in 6 sliglith incicased in 3 the rate was normal and 
m 2 cases it was doereasecl DeCourcr'” repoited 7 cases of mild hipertba 
loidism in uhicli the sedimentation late was increased Tschernosatonskaya’' 
reoenth studied 42 eases, and without exception the lato was incicased He 
belies es that the sedimentation selocitj parallels the set ei its of the disease 
process 

We studied 30 cases of tin lotoNicosis hefoie and aftei opeiation (A con 
trol senes of 20 other surgical cases w as also included these consisting of 11 
inguinal lierniotoniies 3 sentral hoiniotomics, 2 hi stcrectoniies and 4 thjioid 
ectomics for nontoxic adenomatous goitci) In II of the 30 cases we were 
able to note the effect of the admiiiisliatinn of iodine All of the 30 cases 
showed a definite inciensc in the sedimentation lelociti before operation but 
the operatise relief of the lij perthj roidisiu did not iinifornih affect the sedi 
mentation speed In 6 of the 11 cases (in whom the rates weie taken before 
and aftei the administration of iodine) thcie was a decreased sedimentation 
speed after the period of lodinizntion coincident with a drop in the basal 
metabolic rate The othei 5 cases showed an incicased rate during the same 
period Aftei maximal thuoidectomj there was a decrease in the sedimenta 
tion speed in 14 of the 30 cases, in 13 of the cases there was an increased rate 
and in the 3 remaining oases the late icinauied about the same as before op 
eration It was rathci confusing to note the incicased rate aftei opeiation in 
nearlj one half of the eases, particnlai li since 8 of these patients w ere defi 
nitelj hipothiroid We arc at a loss to explain this phenomenon There ap 
peared to be little parallelism between the sedimentation speed and the basal 
metabolic rate It will he ohsemed that all the postoperatn e velocities were 
lather rapid, and as these cases were studied from one to six months following 
tin roidectonij , it niaj he that these patients require a much longer time to 
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legam then noimal state than Ave ordinaiily suppose On the basis of this 
studj^ it appears that the sedimentation late is of little clinical value in thyro- 
toxicosis 

summary 

The sedimentation speed of eijthiocjtes nas studied in 30 cases of thyio- 
toxicosis, by the Linzenmeiei method, before and after thyroidectomy The 
rate ivas increased in all cases before operation The administration of iodine 
decreased the speed of sedimentation in 6 out of 11 cases, and increased it in 
5 cases Thyroidectomy was followed b 3 an increased i ate in 13 cases, and by 
a decreased speed in 14 cases Theie seemed to be little parallelism between 
the sedimentation velocitj', the basal metabolic rate, and the clinical picture 

We desire to acknowledge our indebtedness to Mrs V Haste and Mrs B Bieger, for 
their aid in this work 
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A TECHNIC POK OPLKATIONS ON SEVERAL SMALL ANIMALS AT 
ONE TIME USE OP AMTTAL ANESTHESIA* 


Robert L Johnston, MD, Ctn eland, Ohio 


' I 'HE teclmic lieiem described enables one to ciin on nithout the assist 
ance of an anestlietist three to fire aseptic surgical operations on small 
animals such ts rats, guinea pigs or labbits, uitli a single steiile preparation 
By this technic as iiiaiij ns ten nniiinls can be operated upon uithin t single 
morning 



ilff I —Simultaneous operation on five rats under nrnjtal anesthesia. 

Stage 1 tocal application of iodine at site of Injection of amjtal Note attachment of 
animals to operating board by means of adhesive over legs 


ANESTHETIC 

Amytal (Lilly) is purchased in 50 gm quantities and piepaied according 
to the directions of the manufacturer, namely, to one gram of am> tal 8 85 c c 
of N/2 sodium hydroxide solution a is added with stiirmg the mixture is 
placed ever a boiling Avaterbatli and stuicd frequently Solution occuis 
within from ten to tuenty minutes tvith the formation of amytal sodium, or 
sodium ISO amyl ethjl barbituiate When dissohed and made up to a 10 per 
cent solution it is leady foi use on large animals For use on small animals, 
however, it should be further diluted to a 1 per cent solution otherwise the 
danger of overdosage is inci eased tenfold Only fresh solutions should be 
used, clouded solutions should he discarded 

From the Cleveland Clinic Cleveland Ohio 
Received for publication August 14 1929 
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TECHNIC 

The animals aie neighed and the appiopiiate amount of the 1 per cent 
solution calculated foi each animal With a fiesh stock of amytal, 0 060 gm 
per kilogiam is adequate to maintain complete suigieal anesthesia for two oi 
moie lionis Rabbits often leqniie 0 075 gm pei kilogiam, sometimes moic 
An assistant holds the animal nliile a 2 pei cent solution of iodine is ap- 
plied to the abdomen at the site chosen foi injection The computed dose is 
given intiapeiitonealh fioiii a Luci siimge, using a small hipodeimic needle 
Usualh bj the time the last of fi\e animals is injected (four or file minutes) 
the fiist animal is leadj to be attaclied to the opeiating boaid which consists 
of a piece of iiood boaid about 7 bi 10 inches in size The animal’s legs can 
be quickly attached hi means of small stiips of adhesne tape, oiei lapping in 
the niannei slionii in Fig 1 Bi the time all the animals aie attached to the 
boaid siugical anesthesia should be conijilcte in all 



i'iff 2 — Simultaneous operation on fl\e rats under am\ tal anesthesia 
Stage 2 (Right) Application of baihini sulphide to abdomen 
Stage 3 (Left) ^^aIm ^et cloth applied o\er binum sulphide 

The field of opeiation is next spiinkled libeialh nith baiiuin sulphide and 
then covered with vaim wet cloths to etfect saturation vith vatei, as shown 
m Fig 2 Within fiie minutes, the baiium sulphide can be scabbed off with 
vet gauze, bringing nith it all the undeihing haii (Fig 3) The skin is then 
dried with gauze and is painted with the usual alcoholic solution of iodine 
The operatoi scrubs, puts on a steiile gown and diapes all the animals at one 
time, after placing pieces of gauze between them (Fig 4) The desired opeia- 
tive proeeduies aie non earned out (Fig 5) and the closures made, perito- 
neum with muscles then the skin, b’v means of silk sutuies We have found 
the continuous, hidden, subcuticular skin sutuie len satisfactoiv foi work on 
lats and rabbits Occasionalh, honevei, ne use luteiiupted sutures Usually 
the skin sntuies aie extiiided, but those in the musculai laiei aie raiely ex- 
truded, as shonn hi subsequent autopsy 

Occasional! j , an oieidose is gnen, as a lesult of stiiiggling by the animal 
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Aihilc the injection o£ the anesthetic is, bein^ made Also, sometimes Avhen 
opeintiAC procedures arc prolonged, one oi moic of the lats mil begm to 
recoAcr, so that a second injection is leqiiiied AAith lesultant orerdosage 
For these leasons nhcn animals aic opeiated upon in such numbers, there is 
a mortaliti of from 10 to 20 pti cent fins mortahti , hon ei er, js negligible 
Allien AAC take into considention the time sand b\ the use of a method iihich 



T\e 3 — Simultaneous operation on n\c rats under Qm>tal ane thesla 
‘stage 4 Field of operation after removal of barium sulphide. 



Fig 4 —Simultaneous operation on five rats under amjtal anesthesia 
Stage 5 Iodine applied to flcl? of operation and drapes, appll d 

makes it possible foi one opciator to perform as mam as tuentj operations in 
a single da> vvithout an anesthetist 

Although this papei is not intended to be a stud\ of amjtal anesthesia 
but rather a desciiption of its uses in connection A\ith experiments on small 
animals, nevertheless it maj be well to draw attention to the works of the fol 
lowing authors as examples of the diiect stud> of this substance as an anes 
thetic 

Page and Coryllos^ described a method of preparation of amjtal solutions 
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using ethylene glj^col as the solvent and pieseivative In their expel lence, a 
dosage of 45 to 50 mg pei kilogiam is most suitable foi intravenous admims- 
tiation m dogs They employ a dosage 15 to 20 mg higher for intrapeiito- 
neal administration as advocated b 3 ' Edwards and Page = 

Swanson and Page“ state that the intiaA'enous minimal eftective dose foi 
amj tal in cats is 45 mg pei kilogiam as compared with 155 mg per kilogram 
foi baibital They find the induction speed an horn shorter with amytal than 
with barbital They give statistics of then own work, together with statistics 
given by other authors, which show the minimal effective dose as compared 
vith the minimal fatal dose in over 500 animals of various species 

In a series of ten expeiiments on rabbits, Underhill and SpiunU found 
that eight gave evidence of distinct hypei gljmemia following doses ranging 
fiom 50 to 100 mg per kilogram, whether the amvtal was given hj^ mouth. 



FIff 5 — Simultaneous operation on five rats under am> tal anesthesia Illustration of 
method of closure 


subcutaneously, oi intiapeiitoneallj They call attention to the fact that 
Weiss” has shown that amjdal produces hypeiglj cemia in the cat and the dog 
Hmes, Boj^d, and Leese” found that dogs under amj tal anesthesia have a 
deci eased capacity to assimilate injected glucose 

Hines, Leese, and Barer compared the glycogen content of liver and mus- 
cle in normal animals with that in animals anesthetized with amytal, using 
eight dogs Three horns following the injection of glucose solution, they 
found the glycogen content of muscle to he the same as prior to amytal anes- 
thesia They found, howei er, that the hi ei glj cogen wms increased to double 
the amount in the unanesthetized animals 

Investigators using amjdal anesthesia on dogs are familiar with a charac- 
teiistie shivering which occius when the anesthesia begins to diminish I have 
noticed this phenomenon commonlv in dogs, but never in rats oi rabbits It 
has been noted that these smaller animals, which do not shiver under amytal 
anesthesia, very readily lose their body heat so that in prolonged operative 
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proceduiDs the siiptificnl tissues nctunllj feel dcfinitelj chilh to the touch 
It IS bolic\ccl that postopeistne eomphcitjons ire leduced innternUy bj;,aiti 
ficiallj combatnij, this heat loss The meclnuism of this heat loss is appai 
eutlj as follous carbohydrate metabolism is suppressed, as eMdenced by the 
existence of In perglj cciiin Carbohydrate formation or glj cogenesis is not 
suppressed as much as the glucose utilization as eMdenced by the increased 
glycogen content of the Iners of animals anesthetized uith amytal as com 
pared with the liveis of unaiiesthetized animals It follows that suppression 
of glucose utilization loueis the heat production uhich is combustion of both 
ea^boh^ drates and fats In dogs, shncimg combats this heat loss In animals 
nhich do not shnci and ulnch are smaller, the heat loss is greater due to the 
absence of shneriiig, and also to the laigei lelati-ve body surface for heat 
radiatiou XJneomhated heat loss subjects tlie animals to postoperative com 
plications especialh to piilinonar\ complications 
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NOTE ON THE DETERMINATION OP INORGANIC PHOSPHATE OP 
SERUM AND SPIN AT, PLUID ON THE SUPERNATANT 
PLUID PROM CALCIUM ESTIMATION'" 


Clare Lovvenberg, B S , ^nd Marjorie R M^ttice, A B , New York, N Y 


I T IS often difficult to obtain sufficient blood seium or spinal fluid for detei- 
mmation of botb calcium and inoiganie phosphate m veij' "soung children 
Gunthei and Greenberg^ lecentlj published a modification of the Piske and 
Subbaioiv- inorganic phosphate deteimination applicable to the supernatant 
fluid fiom the Clark-Collip modification of the Kramer-TisdalP calcium detei- 
mination Following their suggestions lie ha'se determined inorganic phos- 
phate bj the Benedict and Theis^ method on the supernatant fluid from the 
calcium determination 

PROCEDURE 

In a 15 c c conical centrifuge tube place 2 c c serum, 2 c c distilled n ater, 
and 1 c c of 4 per cent ammonium oxalate JIix thoroughly bv gentle shak- 
ing After thirty minutes, centiifuge Decant the supernatant fluid into a 
wide mouth tube and invert the centrifuge tube to dram, proceeding as usual 
with the calcium determination 

To 4 c c of the supernatant fluid add 2 c c of water and 4 c c of 20 per 
cent trichloracetic acid Mix thoroughh and filter after ten to twenty min- 
utes Measuie 5 c c of the clear filtiate into a Myeis’ sugar tube, add 1 cc 
water, 2 c e 0 1 N potassium permanganate, and without delay 1 c c molybdic 
sidphuric acid leagent and Ice bisulphite hidroquinone reagent Prepare 
the standard as usual i\Iix, stopper loosely, and heat in a boiling vatei-bath 
for ten minutes Cool and compare in the coloiinieter, setting the standard 
at 15 

Calculaixon — 

^ y 0 025 X = mg P / 100 c c serum 
K Do 

The 4 ec supernatant fluid used lepiesent 16 cc seium Five c c of the 
trichloi acetic acid filtiate therefore lepiesent 0 8 c c seium The strength of 
standard used is 0 025 mg phosphorus in 3 c c 

The procedure for estimation of inorganic phosphate in spinal fluid on the 
supernatant fluid fiom the calcium is similai to that in seium, except for a 
change in proportions made necessary bj"^ the smaller amount of inorganic 
phosphate piesent in spmal fluid 

Add 1 c c of ammonium oxalate and 1 c c of water to 2 c c of spinal 

•Department of Laboratories New Xork Post-Graduate Medical School and Hospital 
Recelted for publication August 17 1929 
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fluid JIix 3 c c of tlie supeiimtant fluid Tiid 2 c c of 20 pel cent trichloracetic 
acid Aftei ten niinutcs filter until clcai tliiougli i small filter papei (not 
oter 5 5 cm ) Take 4 cc ot the filtiatc 3 cc of 0 1 N pernianganate, and 
1 cc each of iiater mohbdie acid and lij dioqiiinoiie reagents for the color 
de\ elopment 

Calculation — 

X 0 025 y = mg P / 100 c c spinal fluid 

iv 1 J 

DISCUSSION 

In Table I me shown the results obtained b\ determination of inorganic 
phosphate on scium and on supernatant fluid from calcium determination 
The sanation is negligible in practically e\er^ case 

Tablf I 


SPECISIES 

IVOROANIC PHOSPHORUS 

OP SERUM 

MO /lOO C C 

INOROANIC PHOSPHORLS OP 
CALCIUM KUPFRNATANT FLUID 
MO /lOOCC 

DEMATIOS FROM 
SFR0SI VALUE 

MO /lOOcr 

1 

4 1 

40 

-01 

0 

SO 

40 

+ni 

3 

30 

30 

0 

4 

4 0 

48 

+0 2 

S 

1 S 

3 S 

0 

( 

3 4 

S4 

0 

7 

40 

40 

0 

8 

00 

58 

-02 

fl 

2 1 

2 2 

+0 1 

10 

30 

3 0 

0 

11 

4 8 

40 

-0 2 

12 

30 

37 

+0 1 

13 

59 

58 

-0 1 

14 

S 1 

33 

+0 2 

15 

34 

3 > 

+0 1 

16A 

0 7 

03 

-0 4 

1GB 

7 0 

7 2 

+02 


In Table II aie shown the lesuKs obtained bj determination of inorganic 
phosphate of spinal fluid and in supernatant fluid from calcium deteimination 


Table II 


SPFClMEN 

INOROANIC PHOSPHORUS 

or SPINAL FLUID 

MC /lOO CC 

IVORQAVIC PHOSPHORUS OF 
CALCIUM SUPERNATANT FI UJD 
MO /lOO CC 

1 

14 

1 5 

n 

15 

1 '' 

3 

I 3 

1 3 

4 

15 

1 4 

r 

10 

1 7 

0 

10 

16 

7 

16 

1 6 

8 

18 

1 8 

9 

16 

16 


Determination of inoiganic phosphate on the supernatant fluid from the 
calcium determination -without the addition of permanganate (Table III) ga-ve 
low results, the erroi increasing -with larger amounts of phosphate 
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Table III 


SPECIMEN 

INORGAMC PHOSPHORUS 

OF SERUM 

MG /lOO C C 

INORGANIC PHOSPHORUS OF 
CALCIUM SUPERNATA^T fluid 
MG /lOO C C 

DEVIATION FROM 

SERUM VALUE 

MG /lOO C C 

L 

2 9 

2 5 

-0 4 

M 

5 2 

3 6 

-16 

J 

8 0 

49 

-3 1 


Briggs’^ states that oxalates and eitiates m such amounts as are used to 
prexent clotting of blood do not inteifeie with the acid development of the 
blue color, and thus plasma may be used instead of serum foi the deteimma- 
tion of inoigamc phosphate The tno ee of 0 1 N permanganate added is 
nearly the theoretical amount reqmied to oxidize the oxalate present 
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G \STROE\TEROLO&IC T \BLL \MTn A SPECIAL DRAIAAGE 
OUTFIT* 


Li Mo^es, EtNnonN, 31 D, New Loek 


VJ^HILE eugaged m the practice of gastroenterologi , I haie beeu in a 
” position to observe cIosel 3 the various trpes of tables used in this worh 
3fj obserratJODS point to the fact that there is at present no standard table 
physicians using whateier is nearest at hand, such as a surgical table a house 
couch, or anj other common ti*pe Each of these has its disadi antage, some 
being too high or too Ion for the convenience of the examiner others too soft 
or too hard for the patient's comfort 2sonc of the tables mentioned allows 
for an adjustable headrest 



In using the tables for drainage norl a separate chair placed on a loner 
level than the table is necessary for the arrangement of the test tubes Anj 
movement on the part of the patient may thus spill the contents of the tubes 
and disturb the nork of the drainage apparatus In doing rectal work an 
additional side table is necessary for the instruments 

A^'otiug the disadvantages, and realizing the need of a standard table I 
constructed a special table (Fig I) in order to eliminate these diflScnlties 
The table is sis feet long, two feet wide and two feet, two inches high and is 
constructed with a metal top supported by four legs It is covered with a 
soft comfortable leather pad and has an adjustable bead support The table 
IS reinforced in the middle by a longitudinal bar, to which is attached a spe 
cial drainage outfit The upper section of this outfit is composed of three 
parts , a special test tube rack with perforations to hold the tubes securely in 
place , a small box to contain the drainage supplies and a concave support for 
the syringe The whole is supported by an iron bar, which is telescoped in a 


Received for publication, August 31 1929 

601 





G02 


THE JOURNAL OF LABORATORA AND CLINICAL 5IEDICINB 


tube, at the base of -which is a laige uheel Extending from this tube, and 
peipendicular to it, aie two parallel lods, also telescoped in a U-shaped non 
tube, with a small wheel at its base This U-shaped tube connects the entire 
drainage outfit to the longitudinal bai which lemforces the table Also, there 
IS a handle convenient for sliding it into the required position Seveial small 
screws are attached to the outfit to allou foi the adjustment thereof 

Poi leetal woik, there is a special tiaj to hold the necessarj^ instruments 
and supplies, which can be attached either to the light or left side of the table, 
at the convenience of the exannnei 

In doing drainage uoik, the patient is placed on the table on his light 
side in a reclining position, with the right leg and knee extended, and the 
left leg and knee flexed, overlapping the right, thus bunging the duodenum 
lowei than the stomach The drainage outfit is then withdrawn fiom beneath 
the table bj" releasing the seiew uhich holds it in place The rack is released 
b\ another screw, and is cliavu upward and the sjwinge suppoitei turned 
outward As this wdiole moves up and down and in and out it can be laised 
to and fixed m the required position The test tubes aie then placed in the 
perforated section of the rack, the svinigc in the concave support, and the 
preparations are complete foi the examiner to commence his work 

"When the diainage work is over, the lack can be lowered, the syiinge 
supporter turned inward the screws lefastened, and the entiie outfit slid 
beneath the table 

Foi rectal woik, the special tiav is withdrawn and the instiuments and 
supplies placed thereon, wuthin convenient leacli of the phvsieian The work 
completed, the instruments aie removed and the tiav slid beneath the table 

ADV'ANTAGES 

1 It IS a standard table, of dimensions convenient for the examinei 

2 The soft cushioned leather pad adds to the comfort of the patient 

3 The adjustable headiest permits the head to be raised or lowered as 

1 equii ed 

4 A complete drainage outfit is attached, and can be ai ranged iii any 

position desired This outfit includes the following 

a a test tube rack to hold the test tubes securelj^ in place to 
avoid spilling 

b a small box to contain the supplies 
c a concave support that holds the sjwinge 

5 The rectal tray, for the necessary instruments, can be hooked on either 

side of the table, at the convenience of the examiner 

0S3 Park Avenof 



AN IJ^IPROVED STIMULUS SELECTOR' 


Bi RicrfAno IIomeb PiTcir, M A , Madison, Wis 


TN EXPERIMENTATION in’vohing the stimulation of the eoitex at variable 
^ frequencies and intensities it became nccessai’j to devise a stimulus selector 
of a tjpe which could be shielded to prevent amplifier pickup and v\hich 
would give constant fiequenties and intensities at the settings utilized The 
rotaij coimuutatoi tjpe of stimulus selector vias found to possess several dis 
advantages for these purposes The brushes have a tendency to skip, and it is 
difficult to secure a constant resistance bieak on the commutator surface, and 
the variation m lint voltages supplying the motoi to the rotarj selector lesults 
in inconstant frequencies and potentials A tjpe of stimulus selector incorpo 
rating an oscillating neon tube as developed in England bv Dah,^ was set up 
m an attempt to oveicoine these difficulties It v\ns found that in tins ai range 



Fie: 1 — x 0 5 megohm variable grid leak B Iron core clioke (secondary of Thorlarson 
nurllo transformer) C Neon tube (supplietl b> Q R S Companj Chicago) I) Output resistance 
lOOOO olims variable F (i IL P U condensers In uinted for '’lO volt 


ment the voltages secured weie too low, and the tjpe of neon tube available 
on the market would not oscillate at the frequencies desired 

The set up as devised is laigelv empiric the diffeient values having been 
arrived at through a moie oi less tiial and erroi process A neon tube was 
made up for us bj the QRS Compnnj of Chicago, which was found to be 
suitable The commercial television tubes would not operate over a lareO 
range of frequencies, due to the fact that the electrodes aie not equallv spaced 
This variation in the distance between them lesuited in the eutue electrode s 
surface not being mv olv ed in the oscillation The tube furnished by the QRS 
Company possessed a constant intnelectrode distance and was found to oper 
ate satisfactorily at frequencies langmg from once m four seconds to one 
hundred per second Highei frequencies can be obtained by use of a tube of 
smaller electrode area If a verv high potential output at high frequencies is 
desired, it is probablj impractical to use this tjpe of stimulus selector as the 
potential vanes inversely vvith the frequency 

From the Department of Physlologj TJnlveraltj of WHconsin Madison Wis 
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The output eiicuit, as diagiamed in Fig 1, does not supply high enough 
voltages foi stimulating all tissues, the maximum being approximately 15 volts 
It can, hovevei, be connected to the piimaiy of a Harvaid induction coil 
which in oui expeiience, gave a maximum potential of 85 volts 

Thinking that the use of the step-up tiansformei aud an non coie choke 
coil, which Avas included in the D C snpply main, might change the charac- 
teristics of the oscillations from those desciibed by Pearson and Anson,- an 
attempt was made to lecord the foim of the stimulating cuiient by means of 
the stimg galvanometer It was found that a stung suiSciently tight to folloAV 
the rapid change Avould continue to vibiate at its own peiiod after the dis- 
charge from the seleetoi had ceased gniiig the impression of a polyphasic 
fluctuation with deciement If the stung Avas slackened to its ciitical aperiodic 
point to pi event its vibiatmg, the lesulting foim Avas monophasic but Aims 
undulA"- extended in time, the stiiiig being unable to foUow such a rapid change 



2 — Oscillograph of form A Stimulus selector B Time 1/1000 second 

OsciUogiaphic pictures Aveie then taken (Pig 2) by means of a Westmg- 
house osciUogiaph Avitli a peiiod of approximatelj^ 2,000 CAmles The period of 
rising potential was found to occupA 0 52 sigma, and the total duration of the 
impulse 2 6 sigma, the foim being monophasic 

This foim of stimulating cuiient is of particular advantage, because the 
lower fiequencies possess the same rate of potential change as the higher, and 
consequentlv have the same stimulating vmlue 

The operation of the set-up simply involves the adjustment of A and E 
(Pig I) for Aarjung the frequency, and settmg D according to the potential 
output desired The high A^oltage diiect cuirent was seemed from a radio “B” 
eliminatoi but can also be obtained from “B” batteries oi motor generator 
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Robert A KtUJirprE MD, Abstract floiTOr 


TISSUE A Short Method of Clearing Plant Tissues Simpson J L Stain Tech 4 331 

I£?29 

The material to bo studied is placed m lactic acid of a concentration of about 75 
per cent 'Whole blossoms or largo parts such ns tho pistil may bo immersed in the 
medium in an open ivatch glass Sections of fresh material cut fairly thick by hand 
may bo mounted in tho acid on a shdo and tho co\er glass applied In either case the 
specimen is then placed in a constant tcmperaluro oven and kept at about 50 C until 
clear Tho time required laries mth the material Sections of floral parts young fruits 
or succulent stems become clear in tu-o or three hours ‘Wholo parts or thick edges of 
such material have required in the writer s experience about twelve hours It is 
often convenient to leave them overnight 

If permanent slides arc desired, the lactic acid may be thickened by slow evapora 
tion in tho oven until it is almost bard The edges of tho preparation may then bo 
sealed For this purpose, a mixtuto of gum mastic and paraffin applied with a hot 
iron wire, has been found suitable As lactic acid is hygroscopic the slides become very 
sticky if left unsealed In cleaning up such slides it is useful to remember that lactic 
acid IB soluble in alcohol 

CA27CEII A Serum Test for the Diagnosis of Cancer Based On a New Theory of Etiology 

GrusMn, B Am J M Sc 177 476 1920 

Preparation of the amboceptor for carcinoma Mammaban embrjos are used (calves 
sheep pigs) They must not be in a later stag© than the second month of pregnancy This 
is readily rccognitcd by their relative smallness, and bj the smoothness of the skm (for in 
stance, there is no formation of hair) In securing these embrvos the abdomen must be 
opened under sterile conditions The pancreas and submaxillary glands are dissected out 
and placed in a sterile dish A hypotonic salt solution is poured over these and if possible 
allowed to freeze, tho object being to permit an easier removal of the fibrous capsule The 
capsule and tho ducts etc ore theu removed by careful manipulation, with small tissue 
forceps The epithelial tissue is picked out It is placed m a mortar in which sterile copper 
gauzo is inserted (to facibtatc tho maceration) and macerated Salt solution is added and 
thoroughly mixed and rubbed up vntb the macerated tissue until the fluid becomes milky or 
opalescent in appearance 

The cells suspended in salt solution arc centnfuged until the supernatant salt solution 
IS perfectly clear tho salt solution is then discarded and tho epithelial cells aro placed in a 
porcelain dish and dried at a temperature of 75 C to a doughj consistency During this 
period, it IS essential that the tissue be stirred thoroughly at fifteen minute intervals in order 
to permit uniform drying The tissue is then placed in a glass stoppered bottle to which is 
added threo times its volume of acetone Tho nuxturo is permitted to stand in tho ico chest 
for twenty four hours with frequent shaking The acetone is then poured off and replaced 
by one and a half volume of fresh acetone for another twenty four hours The acetone is 
again decanted and the tissue is placed in a mortar to which five times its volume of 
absolute alcohol is added This is macerated for about fifteen minutes until the alcohol 
becomes somewhat milky Tho mixture is then k?^t in the ice box for five days during 
which time it is forcibly shaken at two hour intervals The alcohol extract is then decanted 
and IS ready for use 
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The output ciieuit, as diagiamed m Fig 1, does not supply high enough 
I oltages foi stimulating all tissues, the maximum being approximatelj^ 15 volts 
It can, hovevei, be connected to the piimaij of a Haivaid induction coil 
ivhich, in oui experience, gave a maximum potential of 85 volts 

Thinking that the use of the step-up tiansformei and an iron coie choke 
coil, which V as included in the D C supplj mam, might change the charac- 
teristics of the oscillations fiom those described bj Peaison and Anson,= an 
attempt was made to lecoid the foim of the stimulating euirent by means of 
the stung galvanometei It was found that a string sufficiently tight to follov 
the lapid change would continue to vibrate at its own peiiod aftei the dis- 
chaige from the selectoi had ceased giving the impression of a polyphasic 
fluctuation with deciement If the string was slackened to its critical aperiodic 
point to pi event its vibiating, the lesulting foim was monophasic but was 
unduly extended in time, the string being unable to follow such a rapid change 



Fiff 2 — Oscilloiiaph of waie form A Stimulus selector B, Time 1/1000 second 

OsciUogi aphic pictuies weie then taken (Pig 2) by means of a Westmg- 
house osciUogiaph with a period of approximately 2,000 cycles The peiiod of 
nsmg potential was found to occupy 0 52 sigma, and the total duration of the 
impulse 2 6 sigma, the foim being monophasic 

This form of stimulating cuirent is of particulai adtantage, because the 
lower fiequencies possess the same late of potential change as the higher, and 
consequentlv have the same stimulating value 

The operation of the set-up simply involves the ad 3 ustment of A and E 
(Fig 1) for ^arvlng die freqiienejq and settmg D according to the potential 
output desired The high voltnge diiect cuirent was secnred from a radio “B” 
eliminator but can also be obtained fiom “B” batteries or motor generator 
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BLOOD CHEMTSTET Tungstomolybdlc Acid as a Precipitant for Blood Proteins Bene 

diet S L and Ke’wton E B J Biol Cbeni 83 357, 3D29 

A prottm precipitant is described mIiicIi does not cause the lods of any nonprolein 

constituents nnd whicli thus pcrniits the quantitative rcco\tr\ of thionine and glutathione 
from blood It la prepared and used ns follows 10 gm of pure ammonia free moUbdic 
acid IS treated in a flask with '’flee of N NnOH and the mivturo boiled for ont to two 
minutes A pructicaH\ clc ir solution should result About laO cc of HjO is added and 
the cooled solution is mixed with a solution of 80 gni sodium tungstate dissolved in about 
GOO cc 11,0 This mixed solution is diluted to } liter The acid eniploied during the 
precipitation is 0 C2 N sulphuric acid prepared bj diluting C20 cc of N acid to 1 liter 
The precipitation of blood proteins is carriid out ns in the fiiniilnr tungstic acid precipitation 

ACETOACETIC ACID Etf URINE Simple Detennlnatlon of Melka S and Klein T 

Bratlfilav Lekurskc Listy 8 188, 1928 

The ncetoacctic acid m 'S c c urine is dCLoniposcd bj the idditmn of drops of N 
Bulpliuric acid and heating m a water bath for fifteen minutes After cooling and making 
alkaline with NaOII ferric chloride solution is added and sufficient 1 per cent solution of 
icetoicetie acid to give n color reaction of the same intensity as that obtained from the 

original sample of iinno Tlie amount of ncctoacclic acid added is equal to that originalh 

present 

TYPHOID A New Enrichment Method for Typhoid and Paratyphoid BacllU In. Water 

Hader P Zentr Bakt Para it 113 353, 192D 

A stock solution of iiialachile gretii of 1 2o0 and >f briDiant green 3 200 was used 
Mix 38 5 c c of sterile water 5 cc of sterile bilc and u ec of bouillon and odd the 
material to be examined Add 0 8 ct of stock innlaehitc and 0 1 i t of brilliant green drop 
bi drop Incubate three hours and add O-la ec of nnhclutc and Olo tc of bnlhaiit green 
and continue the incubation Tlic modification is vcr\ satlsfacto^^ 

VACCINES A New Method of Producing Bacterial Vaccines Vlgnatl J Zentr Bakt 

Parasit 113 71 1029 

Bacterial suspensions were made in o to IQ per cent CuSO solutions allowed to stind 
at room temperature for four to six hours centrifuged and diluted with the following solii 
tion 'Nn,S,0, 0H,O 2i> gm Nn,SO 2 > gni distilled water 1000 cc These \accincs %\cr(. 
just as antigenic and less toxic than Kent killed cells 

PNEUMOI7IA Icterus Index Studies In Lobar Pnciunonla, Elton N W ^ Lng J M 

201 Gil 1929 

The followng conclusions are advanced 

1 In primnri lobar pneumonia a latent jaundice constantly occurs 

2 The icterus index is often found in the range of clinical jaundice jet clinical 
jaundice may not dcfiniteli be present 

3 The icterus index renches its higliist values in cases terminating in true crisis "No 
fatal ease jn this senes had an index exceeding 17 

4 The littnt jaundice usuallj subsides precipitously upon the establishment of a fluid 
pleural exudate 

5 The graph of tlic daily icterus index cunc of the cases in this scries shows a rising 
curve occurring in the presence of a purelv intraaUcolar pneumonic process until crisis 
or death, and a declining curve iii the presence of n fluid pleural exudate The latter tvpe 
of curve was alwnvs associated with cases tint were potential empvomas 
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6 Conclusions based on etiology must be deferred Although the pneumococcus, Mhich 
IS bile soluble, is commonly regarded as the etiologic agent in primary lobar pneumonia, 
it cannot be stated that it was the causative organism in all the cases of this series -whieli 
underwent the phenomenon of crisis 

CHOLECYSTITIS Bacteriological Study of a Group of Diseased Gall Bladders Branch, 
CBN Eng J M 201 308, 1920 

1 In chrome cholecystitis the gall bladder is infected in approximately 12 per cent of 
the cases 

2 In acute cholecystitis the gall bladder is mfectod in approximately 75 per cent of the 

cases 

3 Approximately 40 per cent of aU gallstones are infected 

4 Bile in which the bile salts have a normal or high concentration has a in irked 
inhibitory effect on bacterial growth 

5 The predominatmg orgamsms recoiered from infected gall bladders m the order 
ot frequency are B cob, streptococci and staphylococci 

6 The orgamsm recoiered from a case of acute cholecystitis is not necessarily the 
pnmari etiologic factor responsible for the deiclopment of the acute lesion 

7 Organisms recovered from the "cystic gland" are not a fair criterion on uhich 
to base an assumption of esistmg infection in the gall bladder 

NEGRI BODIES Stain for, Jordan, J H and Heather, A H Stem Tech 4 121, 1929 
Fiiation 

1 Zenker’s solution four hours at 37° C or Dominici’s three hours 

2 70 per cent alcohol, tuelve to eighteen hours at room temperature 

3 SO per cent alcohol, about five to sis hours 

4 90 per cent alcohol, about four to sis hours 

5 Absolute alcohol about sixteen hours 

6 Ether and absolute alcohol aa, about eight hours 

7 Sixteen to tnentyfour hours in the folloning mixture celloidin 1 g, methyl 
sabcilate 25 cc, absolute alcohol 25 ce, ether 25 cc 

8 Chloroform and paraffin, tno to three hours 

9 Paraffin, two hours 

10 Paraffin, one to one and one half hours 

11 Embed 

Staimng 

1 Cut sections 4 to 5 micron 

2 Bring section to nater and coier with Lugol’s iodine for ten mmutes 

3 Decolorize wath a 2 per cent sodium thiosulphate (hypo) 

4 Wash thoroughly with nater 

5 Cover wath a mixture of equal parts of 0 5 per cent phloxino and 1 per cent eosin 
Y (Nabonal Amline brand) and leave for fifteen mmutes 

G Wash with water and stain tno to fiie minutes in 0 1 per cent azure B (National 
Amline) 

7 Wash with 9G per cent alcohol and decolorize in a mixture of 2 parts absolute 
alcohol with 1 part clove oil, ordinarilv for not more than one half to one mmute 

8 Dehydrate rapidlv, clear, and mount in Yucatan Elemi 
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OCOXJIiT BLOOD A Modification of Tho Sttzyzowakl Reaction Oustinoff p V Ann 

do Hed Leg 9 477, 3929 

Glacial acetjc ncid 
Gnm arable (25 per cent) 
or 

Qlyconn 
Hydnofie ^eld 

Tins reagent can be bept for tvo to three weeks 

A small fragment of the suspected substance irbjch shoaM be entirely dried is placed 
on a glass sbdo and is covered with a cover glass A few drops of the reagent are then 
added The preparation is heated until jt boils for ten to twentr seconds more reagent 
should bo added Tho crjstals thus formed arc aniaU and are rhombic in shape and are black 
prisms of bematine iodide 

AIiBDMIir A New Test for Bose C Indian II Gaz 64 37 1929 

The reagent used for the new test is a saturated solution of saccharin in water pre 
pared by boiling saccharin in distilled water until no more saceharm is dissolved Allowing 
the solution to cool tho next step is to filter it and preserve the dear solotion in a. stoppered 
pliial On standing for some time a few cr.istnls of sareharin imy separate out and 
settle at tho bottom these may be allowed to remain 

The test ma) be performed in the same wa% na one does Heller s test with mtnc acid 
It IS best to take a long and narrow test tube ibout one sixth full of clear unue and hold 
m a slanting position Now slowly and carefully allow the reagent to run along the aide of 
tho test tube by means of a pipette it will settle at tho bottom If albumin is present 
m the unno even la traces a abarplj defined white ring will slowlj form at the junction of 
tho two iajers of fluids best seen when held against a dark background The ring does not 
disappear on tho application of heat Strong nitnc and picric acids behave m a similar 
way with albumin in the unne and with regard to dehcncy all tests arc probably of equal 
ment but there arc certain advantages which the saturated solution of saceharm possesses 
over tho other tests 

The new reagent (saccharin) possesses scicral advantages over mtnc acid in that 

1 It docs not precipitate mucin 

2 It does not precipitate urea 

3 It does not precipitate urates unless these are present in the unne in considerable 
excess 

WASSERMANN REACTION As a Routine Test In Hospital Practice Hickson D H 

and Lelbly T J Arch Dcrraat & Syph 19 738 1929 

In. a total of 17 132 consecutive Wassermann teats on adults the authors found an 
average* of 1 9 per cent of the hospital patients to bo syphilitic The diagnosis was made 
by tho IVassermann test in 248 or 74 2 per cent of the 334 eases leavmg 25 8 per cent in 
which the diagnosis was made b> the physician or surgeon in charge before the I\asserinann 
test was done 

From the foregoing facts it may be concluded that 

1 Routine Wasscnnami reactions in hospitals are not only justifiable but neceasan 
for the diagnosis in three of every four sypluhtic patients admitted 

2 Tho percentage of syphilitic patients admitted to the Swedish Hospital has been 
found to be considerably less than that in other general hospitals 

3 Syphilitic men present themselves w hoi^itals in a two to one ratio compared to 
women 

4 Women in hospitals show the presence of BjTihibs on an average ten years earlier 
than men 


1 c c 
3 c c 

1 c c 

2 to 3 drops 
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5 It IS -ippvoMmateU 10 per cent easier to diagnose svpluhs in men tluin in women 
on 1 basis of hisfori and physical observations 

6 The number of nnniarned men with syphilis is high compared to the number of 
married men who have it, and an nmnarned man of middle age is more likely to be siphilitic 
than a married man of the same age 

7 The mortality rate for svphilitic infants in this hospital was 40 per cent 

FLAGELLA A Method for Staining, Craigie, J Brit J Evpei Path 9 55, 1928 

Ruspensions of twenty four hour cultures are fixed in formal (pin siological saline, or 
buffer solution at Ph 7, containing 2 per cent formalin) Leave in fixatue one houi or 
overnight Glassware is cleaned in bichromate sulpliunc acid Dilute formolired suspensions 
in distilled water and spread a small loopful over a eleaned slide Dri at 37° C Heat 
at 90 to 100° for fire minutes or longci Place in distilled water file miniltes, then wash 
in distilled water Dry and heat again it 90 to 100° Monlmitina Use Zettnow ’s mordant 
(10 gm tannic acid, 200 cc distilled watei, heated to ibout 60° and 30 cc of 5 per cent 
aqueous tartar emetic added slowly) Flood shde with mordant and heat flie to ten minutes 
It 90 to 100° F , watch constantli to preient drying at edges bi adding more mordant as 
required Wash under tap, then in distilled water Silvering Dissolve 1 gm siher sulphate 
in 250 e c distilled water, and to 20 c c of the solution add mono ethvlamiiie solution (33 
per cent B D H ) until opacity yuat clears up Flood slide with tins and warm till steam 
mg begins, holding at mild heat till preparation turns brown or black, but no longer Wash 
under tap, then in distilled water Gold toning Add 20 drops of 1 per cent gold chloride 
solution to 20 c c distilled water Immerse slides in this for thirty minutes or longei Wash 
and dri 

TUBEECLE BACILLXTS Rapid Staining of, Gaussen, C Compt rend feoc Biol 97 

1657, 1927 

This method stains Koch's bacillus, other organisms, and cells in sputum and is useful 
for pathologic serous exudates, cephalic spinal fluid and nimc Make tliin film on slide diy 
at 37°, fix in ether alcohol, place on hot plate and stain fire niiiiutes in Ziehl’s solution, made 
up bi triturating in a mortar 1 gr basic fuchsin, 5 gr phenol, ind 10 c c 95 per cent alcohol , 
idd 90 c c distilled water and filter After staining wash in running water, dry, stain for 
four minutes in a differentiating stain made up as follows 

Dissohe separately (warm) in round bottom flasks 

1 Two md five tenths gm Metlnleiie blue, 150 cc 80 per cent alcohol, 3 gm lactic 

acid, 

2 Two gm orange G, 100 cc 80 per cent alcohol, 2 gm lactic acid, 

Put aside 50 e c of the blue solution to cool Mix the rest of blue with orange, heat 
again, cool, filter Heat precipitate remaining on filter with 30 c c 80 per cent alcohol 
Cool, filter, mix two filtrates and add the 50 cc of blue solution tint Ins been put aside, 
filter 

Nuclei are stained nolet, acidophil protoplasm lellow, basophilic blue eosinophil granii 
lations greenish, mucus violet, sero albuminous exudates yellow, microorganisms blue green 
against yellow citoplasm, Spmllae are gray, diploeocci deep Molet red, common acid resist 
mg organisms deep maroon Koch bacillus bright red 

TISSUE STAIN Preparation of Mud Carmine, Southgate, H W T Path & Bact 

30 729, 1927 

Precise directions for preparing Mayer’s raucicaimine w_)iich gaie constant results arc 
giien One gram of carmine, 1 gr of dm powdered ilummum hx dioxide 100 cc of 50 
per cent alcohol, 0 5 gm of powdered anhydrous albuminum chloride are placed in a 500 cc 
flask which is placed on a boiling water bath with frequent shaking The mixture is boiled 
exaeth two and one half minutes, cooled under the tap and filtered For staining dilute 



AnsTRACTS 


611 


1 c c of this solution iMtli 9 cc of distilled witcr 'ind stam sections fifteen to twenty 
minutes with distilled v,atDT then ttent with alcohol x\\o\ nnd haWsin Tins stain 

colors inucin deeph 

CAKCISOMA Kapld. Hislologtc Dlagunsls Denglftt R ZentralW { G\nalt Leipzig 53 
457 1929 

A piece of the suspected tissue is removed ujth a pair of fine forceps or a aliarp m 
stroment and placed lu one drop of 0 9 per cent sodium chloride solution on a slide it is 
then torn into shreds vrith two dissecting needles, covered with a coi cr glass and esarumed 

under a microscope After cutting down tho light and turning to the hij,licst ungmUcation 

one determines whether or not the preparation is sufficiently trinapirent it is a drop of 
1 per cent acetic acid is placed 'll one edge of the cover glass In a short time the 
microscopic picture becomes clear the nuclei become distmcth visible partieulnrli if the 
diaphragm is closed still more If one finds m tho preparation an area which is aufflcientli 
transparent and which contains Tlmost isolated cells lying side bi side one may begin the 
counting Tho author divides the cells into seven classes according to the size of their 
nuclei ranging from Class 1 with the smallest nueJej to Class " mth the Largest nuclei 

Eieh higher elasa consists of cells whose "nuclei are tno three four five 8»x or ac'en 

times larger tlnn the amallcat nuclei m the tissue This simplified technic is possible be 
cause the size of tho nucleus may be taken as an index of the m'lhguanc' of a cell A 
differcntnl nuclear count of several fields containing the ’smallest and the largest nuclei 
should be made in order to get a truh representative count I r\ fijrocvtes limphocjtes 
phagocytes leucocytes fibroblasts, and giant cells arc readilv recognized and irc not counted 
Tho result of tho count is expressed by the quotients of the count for the various size 
claasoa by the total numbers of cells counted \\hcn fifty cells are counted it lies between 
3/50 and 7/50 or 0 05 and 014 in cinccr it is nhv'iig mort tlian 0 1 usualh 014 In all 
of 100 cases in which this method of diagnosis was used tlir rt suits were eonfirmed b\ the 
lustologic examination of the specimen renioicd at operation 

SPUrtTM STUDIES IN CHII.DRBK Direct Laryngoscopy As a Method for Cultural 
Studies of Fubnonary Secretions In infauta and Children Goldman I B Am J 
Dis Child 38 47 1929 

Attention is called to the utilization of the direct 1 inii|,o3cope for obfnnmig for cultural 
and other examinations sputum or Hnngcal and tmchenl secretions from infants and elul 
dreo 

SICKIiE CBIiL ANEMIA In a Greek: Family Cooley T B and Lee P Am J Dis 
Child SB 103 1929 

The authors report the occurrence of this condition m n Greek famih thus indicating 
that it IS not as has been thought peculiar to the negro race Tht\ 'uiggeat tlmt sickle eelh 
should be looked for m hemolvtic anemns 

OTITIS MEDIA In Infancy Diagnosis By Means of Cultures Taken From the Middle 
Ear O DonneU W S and. Myers C Am S Dis Child 38 49 

The contents of the middle car are obtained by nicim of i spetiaUy made needle 
19 gauge 3% inches (8 9 cm) long To the needle a glass obsemtion tube (ginss window) 
IS added A piece of soft rubber tubing 3 inches (7 6 cm ) long is placed between the obsewa 
tion tube and a glass roouthpiece With this apparatus tho conteuta of the middle car can be 
inthdrawn by aspiration Before the apparatus is u^cd it is atenlijcd by nutoelavmg in a 
test tube With a cotton stopper 

The child is wrapped in a blanket and placed ©n an ei-amining table The head is 
held quiet bi an assistant The cerumen and the contents of the aural canal are carefully 
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iomo\ed Absolute ilcohol la then dropped into the cnml Kc\t, sterile cotton is inseited and 
lomoied oftei fi\c minutes A steiile speculum attached to an electric auriscopc is placed 
111 the canal The needle is inserted into the speculum and through the drum By suction 
nith the moutli, the contents of the middle cai arc nithdraMii into the obsonation tube 
Tlie niateri il obtained is immediateh tiansfeired to a 1 c c of sterile physiologic sodium 
chloride solution in a small test tube 

Cultures aie made from the suspension in phjsiologic sodium chloride solution The 
material is placed in each of tno tubes of real infusion pneumococcus broth, Ph 7 4 In 
addition streaks are made iiith a platinum wire on a beef extract, agar blood plate, Ph 7 8 
At the same time, a smear of the suspension is made, and examined with gram’s stain 

Observations are made before the needle is inserted as to the appearance of the drum, 
its color and the amount and position of the bulging This is done in order to ascertain 
whether the organism cultured from the contents of the middle ear is associated with any 
characteristic changes in the tjmpanic membrane 
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Books for Review should bo sent to Dr TVarren T Vnughnn Medical Arts Building, 
Richmond, Va 


Biological Stams ^ 

P ROBABL'i few \ domes of •umilnr sizo will proio more useful to the laboratory 
worker than this present work 

Tho outgrowth of the work done b\ tho Commission for tho Standardization of 
Biological Stains this new edition much enlarged and comprehensively reviewed, con 
tains a wealth of information Jlanj of tho outstanding staining methods are pre 
sented together with numerous useful tables 

Tho reviewer knows of no other source where this ettremcly useful information 
can be found without an exhaustive search of the literature 


The Nervotts Childt 

'^HE successive editions of this book have always been welcome, especiallj to pedia 
^ tricians and internists, and this fourth edition has been further enhanced by an ad 
ditional chapter on tho **Undcrlying Disturbances of Metabolism in the Nervous Child ' 
which deals with that more or less baflhng group of infants and children who possess 
that vague and indofmablc background referred to by the German school as Exuda 
tno Diathesis ’ This class embodies eczema tetany croup convulsion® urticaria and 
asthma and no study of a nervous child can bo considered complete which does not 
attempt an analjsis of this aspect of the problem This grouping is usually designated 
by British writers as tho “lymphatic type, while tho antithesis is the “acid type “ 

This book can bo recommended to that particular class of parents who arc the 
sometimes proud possessors of the negative typo of child, and cspeciallj tho typo of 
infant or child with a neuropathic background Of extreme value and practicability 
IS tho chapter dealing with poor appetite which tho author portrays skillfully and 
intelligently as one of the perversities of the recalcitrant cater Marked emphasis is 
laid upon environment and surcharged atmosphere healthy inattention ’ and stub 
bornness greater than that possessed by tho child arc some of tho happ> and successful 
solutions offered 

This small book of IG chapters with illustrations consists of 236 pages is clearly 
and concisely written in an interesting manner, almost novel hke in character, as that 
great pediatric clinician, Dr Cameron, can portray This book since its first edition in 
1919 is constantly quoted as embodying and exemplifying the practical processes sue 
cessfully proved by years of eiponence This small volume should find a place on every 
physician’s desk as a medium to aid in imparting proper understanding and suggestions 
to parents, especially those with obstreperous offspring There are a number of ex 
celJent photographs depicting 'types’ of children particularly emphasizing tho “status 
catarrhalis’’ and ' postural defective’’ It would be well worth Dr Cameron's efforts 
to present such a book for lay reading 

Biological Stain \ Handbook on the Nature ftnl U es of the D>es Employed In the 
Biological Laboratory By H J Conn Second Edition Cloth '>2i pages The Commission on 
Standardization of Biological Stains Geneva, N T 

tThe Nervous Child B> H C Cameron MA MB (Cantab) FRCP (Lond) Physl 
clan In-chargc of the Chll Iren s Dept Gii> s Ho pltal Fourth Edition Oxford Pre^ 


Note In so far as practicable the book review settion will present to the reader (a) 
interesting knowledge on the subject under discussion culled from the volume reviewed, 
and (b) description of the contents so that the render maj judge ns to his personal need for 
the volume „ , , , 

"We trust that tlio scientific infonuation printed m these pages will make the reading 
thereof desirable per sc and will thereby justifv the space allotted thereto 
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Outline of Bacteriology 

■-p TTT S small \olumc is practicalH t quiz eompend for tho use of students of oral 
1 hjgiene, and embodies the material presented bj the author to his classes in Columbia 
Um\ ersit'v 

Elementary in cliaractcrj it should pio\e useful to those to nhoin it is 'iddrosscd 


Fundamentals of Pathology f 

T his little lolume IS intended primarih for dentists and students of oral higienc 
and is based upon lectures delnered bj the author in the School of Oral and Dental 
Surgerj, Columbia University 

It IS, of necessity, succinct and compact and as such constitutes an offcctiie qui7 
eompend very useful to those to nhom it is addressed 


M.emoranda of ToxicologyX 

T he second edition of this Trellknonn little handbook bears evidence of compre 
hensive ro\ ision with the inclusion of much new material concerned not onlj with 
newer methods for the treatment of poisoning, but also the newer sources of poisoning, 
such as terraethyl lead, baiium salts, ind asplnviitiiig gases 

The book contains a wealth of authoritative material within a small compass and 
should be exccedinglj useful to the student and practitioner 


Diseases Transmitted from Animals to Man§ 

T hat disease mav be luteichanged between iinu and animals is a matter of general 
knowledge, but exact information as to what diseases, and cxactlj how thej are transmitted 
as well as the effective means foi the prevention and control of such infections is not as 
generalli disseminated as it might be possibly because this information is to be found in 
numerous and sometimes out of the wav pi ices 

In compiling this book, thciefoic, the authoi Ins done no small service to the clinician, 
the epidemiologist, and the pathologist 
The book is divided into 5 sections 

Section I covers Diseases of Domestic Aiumals and Birds, Section II, Undent Atfeetions, 
Section III, Human Diseases Spiead bv Animals, Section IV, Animals as Passive Garners 
of Disease Organisms, and Section Y is devoted to i review of the Bole Played by Each 
Animal in the Spread of Disease 

There is also an alphabetic il index of authois quoted oi lefeired to in the text 
At the end of e leh elnptei the salient features of the disease in question arc reviewed 
in a series of short, crisp paragraphs 

The book is a useful and valuiblc addition to medical literature deserving ot wide 
circulation 


It can be highly commended to all who are inteiested in the problem of disease 


•Outline of Bacterlologj Bj H A. Bartels I>ecturer on Baoterlologv School of Oral 

Hvgiene Columbia Unlvcrsltj Cloth 1J8 pages 48 figures VV A Bioder New A oik 


tFundamentals of Pathologv Bj Joseph S"hroff Assoc Pi of Oral 
Unlversitj Cloth 119 pages 40 figures W A Broder New Aork 


Pathologj Columbia 


JJIemorantla of Toxmologv Bv AI Tiufper Consulting Toxicologist Giaduate School 
Univ of Penna. Second edition Leather 214 pages P Blaklston s Son A Co Philadelphia 

5 Diseases Transmitted from Animals to Alan Bv T G Hull Chief Bacteriologist Illi- 
nois Dept Health etc Cloth 350 pages 29 illustrations C C Thomas Springfield III 
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Recent Advances m Prcventiie Medicine ’ 
pKEVENTI\Jb medicine no longer mc'ins mcnly \shat ns non cnllcd Binitation but embnccs 
^ not onJj cicrn field of niodicmo but aociologic 'iiul physiologic ispccts as ncll 

In the present \olume is gi\en a fnirlj coMiprcbcnan e tnd dnersc suno of the recent 
ndnnccs jn this field 

Among the subjects considered arc eugenics nntcrinl mortnhti mst'igc of joud^ 
life cSiildhood milk and milk borne disease recent ndeancos m our knou ledge of %atnmin«5 
'itniosplicnt conditions Ingicnc in industr\ and ictiic imiumuEatiou 

The discussion of nil of these subjects is druirn from a thorough auriei of the hten 
tore, *1 list of the references utilized bong appended to each chapter 

The \olumc should be of interest and ralue to nil who arc concerned with the problim 
of disease 


Human HHmmf/ia/ogyt 

'~PHERL arc ferv subjects in mcdiciiit concerning which information is less gcncrallj dis 
^ sominatcd than helminthologN possiblv because of the xrregulir geographic distribution 
of the diseases in which it la concerned and perhaps boeiuse of tlic special training required 
for its competent study 

In this pro cut volume I)r Fnust, whose expeneucc well qualifies him for the task 
presents a eoinprclicnsiTO text embodyaug all the important steps in its recent developments 
Section I of the book covers cUnrly the fundumeatah of the subject including the htcra 
tnro Section 11 discusses evstematicallv the Ihtworjns niid Section III the roundworms 
Section n is of great interest and rabit as it presents the hboratory problems con 
ccincd with the study of liolminthologv 

Tho newer methods are clearly dtsenbod und wlicu necessary amplv illustrated Chapter 
2ci.\ir The Identification and Differential Dngnosis of Helminth Parasites and Their 
Eggs will prove excccdinglv useful in those Inboratoncs where this kind of work is rehtsvel) 
infrequently done 

The final chapter concerns the intermediate and reservoir hosts involved 
All in all the volume is a credit to both author and publisher and seems destined to 
become a standard text It can be highly recommended to both phvsttian and laboratorv 
worker 


Tif/arcmia{ 

T he gradual recognition of tularemia as an endemic infection of marked ecoiiomie im 
portance makes this volume most timely 

Its history pathology, diagnosis, and treatment are comprchcnsivoly' discussed by Dr 
Simpson whose work m connection with tlie disease la well known 

In view of the fact tliat many cases have been overlooked in the pist the chapter on 
the clinical manifestations of tulnreana will be most useful 

The illustrations, which are numerous are excellent in cverv way 
The volume can be. recommended without reserve and should be in tho bauds of every 
practitioner 


Recenl XUanci-* In PnventUc Medicine B> J P C Ha Jam As {■^tant IMrrctw^ Bu 
reau aC Higienc and TiopJcal Diseases etc. a\it)i a Chapter On thr \Jtamln bv S J Cowell 
Professor of DJetetlcs UnU of London Cloth 32S pages 30 lllustratlanH P BZaklsfon s 
Son & Co Philadelphia 

IHuman Holmmthologs \ Mimvial for Clinicians Santtnrlan<» and Jfe Ileal 2oplopJ‘>t«i 
Bj Drnc<vt Carroll Fau*!! Ph D Profossor of PxriRUol cy In tl e of Jt dlcln M 

Tulane University New OrJ ans La Octavo 618 pages illustrated with 2»7 engravings cloth 
Lea and Feblgcr Philadelphia 


fTuIaiemln Hletor' Pathologv piapno • -vid Tientnant B> W M *?lmi>pnn Cloth 
162 pages 53 figures 2 colored plates P B Hoeber New lock 
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Aithritis'^ 

C hronic noutuberculous arthritis is receiving consiclerablo attention Literature upon 
this subject is rapidlj accumulating Obviouslj, it is becoming more ind more difficult 
for the practitioner to choose his reading material from the recent volumes on the subject 
The average physician has not time to speculate upon theory He must have his feet firmly 
set upon the foundation of basic principles 

Fisher has bmlt his book upon a clear insight into joint phjsiologj, and has elaborated 
his contribution along physiologic lines His treatment of joint pathology is somenhat 
different from that of similar works The effort lias been made to give more space to 
description of early joint changes without neglecting the usual classical pictures of advanced 
pathology This tends to clear the misundei standing that has arisen botneon the pathologist 
who sees oulv terminal changes and the clmician nho most froquentlj attacks the disease in 
its incipiency 

Therapy is adequately treated under three classifications, first, medical treatment, 
second, physiotherapy, manipulation, and other orthopedic measures, and tlurd, surgical 
operations m chronic arthritis 

The volume is profusely illustrated 


Wiggers’ Electrocardiography'^ 

W HEN Wiggers nrites on the heart one expects it to be good As usual this time it is 
The volume is based upon the author’s lectures to his students at Western Reserve 
Umversity on the heart and particularly upon the use of the clectrograpli and the interpreta 
tion of the electrocardiogram The work is divided into three sections The first section 
deals with apparatus, technic, the physics of electrocardiography, and describes and discusses 
the various instruments on the market The author preserves a strict impartiality as to the 
merits of this or that machine 

The second section describes and discusses the normal electrocardiogram and the sig 
nifieance of normal and abnormal deflexions as observed in clinical worK 

The third section is decidedly an innovation and is the portion of the book that makes 
it different from other volumes on electrocardiography In it the author presents a senes 
of abnormal tracings as unknowns and proceeds foitlivvith to analvzo each tracing ending up 
each time with a diagnosis, discussion and rather comprehensive review of treatment It 
reminds one somewhat of Cabot’s Case Reports which have become so deservedly well known 
The unknowns have been selected and arranged so as to cover all of the usual and most 
of the unusual tvpcs of tracing that one is likely to encounter In general there is only one 
example of each While the discussion is consequently complete we nevertheless hope and 
anticipate that in the next edition Dr Wiggers wiU include a large number of additional 
unknowns wath notes on their interpietatiou so that the student miy have further opportunity 
for devclopmg his skill in inteipretation 

The volume is primarily a textbook for students and a refereiico work for the internist, 
who washes to acquire reasonable skill in electrocardiographic interpretation As such the 
reviewer feels that it is the best work on tho subject that has como out since Lewis’ 
CUntcal EtectrocardioqTapliy 


The Immunology of Parasitic Infectionst 
' I 'HE author has undertaken to compile the scattered observations on this subject, the 
* literature of which is surprisingly large As a consequence tho volume will be of great 
interest to those interested in clinical and experimental serology 


^ t^hronic (Nontuberculous) ArthrlUs B> A G Timbrell Fisher M C PROS (Eng ) 
Joint Lecturer on Operative Surgerj London School of Clinical Medicine Cloth JSO illustra- 
tions pages 220 The Macmillan Company New York 1D20 

tPnnciples and Practice of Electi-ocardiographv Bv Carl J XV^gge's MD Pooftssnr of 
Ph'siolqgj in the School of Medicine of "Western Reserve University Cleveland Ohio With 
Cl Illustrations Cloth pages 220 The C V Mosby Company St Louis 1920 

IThe Immunologv of Parasitic Infections Bv William H Tvliaforro PhD Proff»soi 
ot Parasltolo^ The UnUersit'v of ChJeagro Cloth 414 paf^cs The Centurj Companj New 
York Lfondon 192^ 
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It mil be of intercat to tlioao who ha\L not nndt i special studj of tlic subject, to 
know th'it there ss a fairJj' promising flocculation reaction for kah azar and a reliable com 
plement fixation reaction for horse trypanosomiasis Tlicre is eridonce of antibodj forma 
tion in nnlarn but ^o far no serologic test has been perfected to the point where it cun be 
of practical diagnostic nid The handicap in preparing a suitable test antigen bes in ob 
tairung sufficient malaria organisms free from host protein So far there is no 8 atisfactor\ 
serologic test for coccidlosis iho results In schistosomiasis are promising but so far incon 
elusive In hvdatid disease tho intradcrinal teat for echinococcus infection is very promising 
There is promise of a satisfactory precipitin tost for trichinosis after infection lias been nell 
established and for an intradcrmal test for early infection Although m no way standardized 
there seems considerable promise that strologic tests ma\ be dci eloped in amebiasis The 
Wassermaon test for with the more modem methods is not positive in lanous 

parasitic infections of man unless syphibs or yaws is present On the other hand it may bt 
positive with tho sernma of rabbits infected with try-panosomts 

There is evidence that in ctpenmental tn-panosomnsis the animal de\elops a try 
panolytic immunity which increases and decreases periodically in the infected animal The 
serum of animals which have recovered from this disease appears to carry immune bodies 
which may be used for passne immunization 

Eosinoplulia is characteristic of many of the protozoan iniasions Eosinoplalotactic 
substances have been obtained from many worms and our efficacy in producing eosinophiba 
is Inrgoh dependent upon previous sensitization The rotjcuJoondothelinl system preoumabH 
the source of immune bodies is known to be parasitized by the Lcishmama and certain of tlie 
aporozoa which by their invasion appear to inliibit or decrease antibody production How 
ever tho icticulo endothelial system is the chief defense of the body m malaria, is responsible 
for tho formation of tJic humoral antibody which inhibits cell diiision of T Lewisi, and it 
18 important in the actuation of the trypanocidal property of normal human serum and of 
drugs 

Tho author makes one very pertinent statement which wo cannot refram from quoting 
‘There is a tendency to treat antibodies os if they were definitely known chcmieol com 
plexes when as a matter of fact, they arc knoivn only as propertits or manifeatationa of 
antiserum and arc postulated onh m terms of what the antiserums will do under certain 
conditions yust as enzymes are known by what tlic\ do rather than by what they are 


Mammahan Physiology ^ 

A BEAUTIFULLI produced laboratory manual for the use of students in experimental 
pliy'siology well illustrated with kymographic tracings line drawings and color sketches 
Marginal headings facilitate orientation and oiinofations at the end of each of tlie twenty 
two exercises provides discussion and Instorital references 

This volume should be in tbe hands of every ttaclicr of ph^siologi Some will probabh 
uso it as a laboratory manual 


Practical Psychology and Psychiatry'f ! ^ < 


A TEXTBOOK for nurses and medical students and reference manual for physicians The 
first portion touches tho high lights of psychology and tho second portion presents an 
cxcellont recapitulation of clinical psvchiatry The o\erage physician while not a psychiatrist 
should have a more intimate understanding of diseases of tho psyche than he usualh does 
This work wall enable him to brush up on the high lights without going into unnecessary 
detail Wlule the psychiatrist would find it rather elementary we can recommend it most 
highly for the purposes for which it was intended 


__ _ : G T 

UddeU’ D M '"Fellow ot Trinily CoVlecc" Oxford and Sir Charles Sherrington O'!! MD 
D Sc (Cantab ) FBS Haynflete Professor of Ph>»lolos3 In the Unhersltj of Oxford Clotn 
pages ick O^ord TJniiersity Prc*'s American Branch New York 1020 

tPractlcal P‘»5Cholosi and Psjchlatrj For Use In Training <;chools for Attemlj^t an 1 
Nurses and In Medical Classes and as a Bead> Reference for the Practitioner By C B Burr 
MD Sixth elUlon rest cd and enlarged with Illustrations pages 3 8 cloth r)a\l8 PhUa 
delphlQ 
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Bronchial Asthma ^ 

N OW that do^ olopments in the field of allergy have niiakenod interest in the possibility 
of relieiing bronchial asthma and allied conditions the monograpjiio literature on this 
subject IS becoming more abundant The greater part of these discussions are based on 
considerations of protein sensitization 

Alexander has gone back to fundamentals His work might be termed biiefij the 
structural and functional pathologj of bronchial asthma After a short historic review he 
presents in detail the known facts of the amtomi and innervation of the bronchi and air 
sacs This IS followed bj a renew of the theories of the mechanism of the asthmatic 
paroxysm and the factors which initiate an attack The next chapter deals with the 
pathology of asthma, and the following with its immunologic aspects There follow chapters 
on the chnical features, complications, treatment, and prophjlaxis The author’s discussion 
of the effect of asthma on the heart and circulation is especially interesting Tlie evidence 
todaj would indicate that the asthmatic paroxysm itself except for a temporarj partial 
asphjxia has little or no damagmg effect upon the heart Instead of causing cardiac dilata 
tion, if anj-tlung the heart is smaller during the attack Eien at postmortem in cases of 
long standing asthma and cmphjsema no constant cardiac lesion is to be found 

On the other hand, in chronic pulmonary emphysema there deielops some hjpertrophj 
and dilatation of the right ventricle This presumably is the mechanical result of increased 
pressure in the pulnionan artery due to partial obstruction in the pulmonaij circuit 
Emphjsoma acoompannng bronchial asthma does not appeal to be associated with tins type 
of structural change 

On the other hand the peripheral venous pressure is markedlj increased iii the asthmatic 
attack It IS possible that this partial venous stasis, especially when associated vvith 
emphvsema, may account for the subcutaneous edema occasionally seen in advanced cases of 
bronchial asthma This edema together with the dvspnca upon exertion and the cyanosis 
resulting from emphysema simulates the picture of cardiac decompensation and has given rise 
in the past to the misconception that bronchial asthma is likely to produce congestive heart 
failure 

Alexander stresses the value of sputum examination Too often novvadavs this is 
overlooked, and yet it mav contam valuable information 

In a shoit appendix the skin tests arc described and discussed 

Alexander’s monograph covers a field of the subject of asthma which is rather neg 
lected in most of the other recent monographs It should be in the hands of those who are 
interested in the subject 


Qoiter Prevention and Thyroid Protectionf 

A SEMIPOPULAR presentation of diseases of the thyroid gland, which presupposes no 
previous acquaintancesliip with the subject on the part of the reader Like many such 
discussions of a single subject it places perhaps a little too much emphasis on the thyroid to 
the exclusion of the rest of the body It is a question whether some harm is not done by 
placing this tvTpe of book in the hands of the laitv, for lay persons who read these works 
are usually nervous, mtrospectives and who possess no stabilizing background of general 
medical perspective 

For the physician who has never made any special study of the diseases of the thyroid 
gland and who wants to have an easilv assimilable work on the subject this volume should 
be of some interest 


•Bronchial Asthma Its Diagnosis ana Treatment By Harrj L Alexander A B M D 
Vssoc ate Professor of Medicine In the Was.iington Unlversitj Medical School St. Louis Mo 
Associate Phvs cian to the Barnes Hospital St Louis Mo Lloth pages 171 illustrated Lea 
^ Feblper Philadelphia 192S 

tCplter Pi evention and Thyroid Protection Bj Israel Brani MD Authoi of Goiter 

„ Medical Director Bi am Goiter Institute Upland Pa 
aiedicine Jefferson Medical College Philadelphia Fellow of 
tile A-merican Association the Association for the Study of Internal Secretions the 

‘"‘’'’aoi'® the American Medical Editors Assocfatlon etc 

Illustrated cloth pages a2i F A Davis Companv Philadelphia 192S 
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EDITORIALS 


Barbital Poisoning: 

O NE of the moie common t\pcs of poisoninj^ is that with rlietln Ibarbitunc 
acid (\eionnl) This diug is pietU generally known to the laitt and 
many cases of habit foimntioii from its itse }ia\e been repoited The acute 
sjmptoms are fanh chaiactenstic but mat be confused with those of othei 
hypnotics, particulaih those of the bnibituiic acid senes The pupils aie con 
stncted (as also often occurs in acute chloral poisomn" and to a less extent 
with codeine) and maj thus lead the phjsieian to suspect morphine poisonings 
Much w ork both clinical and experimental has been done in the past m 
the luattei of investigating and ti eating cases of acute baibital poisoning 
The smallest fatal dose foi man has been found to van between 0 6 and 10 
gm, but the a\erag,e fatal dose for man is piobabl-y about 50 gi (3 3 gm ) 
This wide variation in the size of the fatal dose has been emphasized m manv 
clinical reports but the explanation of this phenomenon has been somewhat 
obscure Consequentlj it has been exceedingl 3 difficult to properlv evaluate 
the results of any given form of medical treatment 
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In a splendid paper recentlj published bv Gob er and Tatum^ much new 
light has been throivn on the vaiiations to be found in \eioiial poisoning 
Oabi a period of two years these investigators have cairied on experiments 
undei a \ariety of conditions and they have found that in caiefully controlled 
experiments most dogs recover from a dose of from 200 to 250 mg per kilo- 
giam of bod}'^ weight given intiaveiiously On account of its solubility thej’’ 
haA e used the sodium salt of veronal (medinal) Doses of 400 mg pei kilo- 
giam weie fatal withm one to five days in about 70 pei cent of the cases 
Animals Avliich recover from a dose of 400 mg pei kilogiam are likeli^ to 
recoA^er again if the same dose be repeated at a latei date One such animal 
reeoA'ered from this dose on fiAm occasions under Amiious treatments On the 
otliei hand 200 mg per kilogram produc^'d death in some eases Similar A'aria- 
tions among animals, not onh of the same but of diffeient species as ivell, have 
also been noted bj Nielsen, Higgins and Spinth" and by Eddi ^ It is found 
at autopsy that there is a considerable vaiiation in the amount of the drug 
present in the difterent oigaus and tissues of the body, thus indicating a selec- 
tive absorption For example, the cential neiA’ous system and the red cor- 
puscles both contain relatively high concentiations of the diug in comparison 
AA ith other tissues 

Excretion occuis almost entiielv bj the kidnejs It seems piobable that 
some portion of the drug is destroyed in the body for onh about 50 to 90 per 
cent can be obtained from the urine The excretion is a sIoav process and this 
IS of especial importance fiom a clinical standpoint The cause of death ap- 
pears to be lespiiatorj’' failure, oi effects secondaiy to prolonged coma such 
as bronchopneumonia, impaiiment of the circulation Aiith pulmonarA edema 
and cyanosis, lack of piopei nourishment, etc Jacobj and Roemei*^ believed 
that veronal possessed a specific toxic action on the smaller blood vessels caus- 
ing capillary dilatation and a fall of blood piessure similai to that under 
acute arsenic poisoning The heart becomes Aveakened, tlieie is a fall in tem- 
perature, the reflexes are sometimes increased and Aery rarely tlieie may be 
convulsions, the respiration becomes sIoaa and shalloAv, the urine is dimin- 
ished or totally suppressed and necrosis of the kidiiCA epithelium has been 
described Dermatitis not infi equentlj'^ occurs and the pupils may often shoAv 
rhythmic variations 

The treatment of baibital poisoning m the past has included supporting 
measures such as heat, liquid food, heart stimulants and lemoAml of the un- 
absorbed drug from the gastrointestinal tiact Fluids and drugs have been 
given to stimulate lenal actmtj and bleeding or the removal of ceiebrospinal 
fliud has been advised Stimulants liaA'e been given to oveieome the de- 
pression ClinicallA- it IS difficult to deteimine Avhich of these measures is 
more likely to be of most help to the patient because of the marked varia- 
tions m resistance to the poison which difterent patients maj" exhibit But 
from the experimental evidence GoAier and Tatum believe that the surest 
means of helping the patient is to secure as maiked and as prolonged an in- 
crease m urmary secretion as possible For these investigators found that, 
in dogs, tolerant animals Avere those that had a high rate of urmary excretion 
of the drug, Avhile animals that remained in a ciitical condition for several 
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dajs after relatnelj small doses and reco\ered slo^\l} animals possess 
mg a lo^\ rate of renal elimination of the drug They, tlicieforc, believe that 
tolerance for barbital is dependent directlj on the relative ability of the 
animal (or man) to excrete the drug in the urine Thev found, howe\er, in 
one of their experiments, that when diuretic procedures (lapid injection of 
glucose solution) Mere employed, the fluid of the uime might increase twentj 
tunes but that the rate of excretion of the veronal was not e\en so much as 
doubled For Mhilc a high unnarj output tends to increase the amount of 
drug eliminated for a time, in the course of an eight or ten hour period the 
rate falls off so that the total drug output is no greater than vould be 
secured bj a lower volume secretion of urine 

The solubilitj of barbital in water is limited, howe\er, so that the water 
\olumD should exceed that required to maintain the barbital in solution 

"With reference to bleeding the authors conclude that the actual quantitj 
of barbital remoied m withdrawn blood is of no piactical significance in 
comparison to a high rate of renal excretion Bleeding without letum of 
fluid to the circulation uniformlv causes a drop in the rate of urine flow and 
of barbital excretion but this drop in exciction may be avoided if the \olunie 
of the withdrawn blood is immediatelj replaced bj the injection of phjsio 
logic salt solution In dogs saline infusion following bleeding seemed less 
likolj to cause retention of fluid in the tissues with resulting edema than an 
infusion alone wnthout the preparatorj blood withdrawal But these meas 
ures are scaicelj to be recommended and the chief aim of theiapj in acute 
barbital poisoning should be directed toward the maintenance of optimum 
renal excretion oier a long period of time, and more can be hoped for from 
consistent moderate diuresis than from extreme diuretic measuies It is 
desiiable that the urine be alkaline m order to fa^o^ the solubilit\ of the 
barbital 
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News and Notes 

In regard to the vork of the Eesearch Comniittco on the problem of ITndulaiit Fever, 
Dr A S Giordano has kindh offered to furnish the material for doing the skin tests put 
up 111 vials for distnbution to the Members of the American Societj of CliniLal Pathologists 
throughout the eountn We vould like verj much to have as mant Membeis as possible 
obtain this nnterial, make the tests and report the results to Di AG Foord, Chairman ot 
the Research Committee, Bull ilo General Hospital, Buffalo, Nei\ York 

To secure this material, conuiiuiiieate nifh Dr A S Giordano, South Bend Medical 
Laboraton, South Bend, Indiana 


At the Kinth Annual Convention in Detroit this June, the Aiiieiican Sociota of Clinical 
Pathologists mil have moic space avail ible for Scientific Exhibits than eiei before We are 
therefore anxious to haic as manx of our Fellows as possible piesont exhibits of interest to 
the Membership This is fast becoming a verx valuable feature of our Convenhons and to 
stimulate participation in this event there are offered two prizes consisting of a Gold and 
a Siher Medal to be awarded to the two Members of the American Society of Clinical 
Pathologists presenting the best scientific exhibit You may communicate with the Secretary, 
256 Metropolitan Building, Denver, Colorado, or Dr C I Onen, Grace Hospital, Detroit, 
Michigan, to reserie space for this exhibit 
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CLINICAL AND EXPERIMENTAL 


THE EFFECT OF COLITIS ON GASTRIC DIGESTION* 


By James I Farhell MD, Cle\eland, Ohio 


I THE EFFECT OF COLITIS ON THE GASTRIC EMPTYING TIME 

I NHIBITION of the motilitj of the stomach on stimulation of the intestine 
has been observed by a number of investigators Bajliss and Starling,* 
Cannon and Jlurphj ® Bruncraeier and Carlson,® and Pearcy and Van Liere,’® 
who have found that distension of the colon would inhibit the motilit> of the 
empt} or digesting stomach the degree of inhibition depending on the con 
dition of the animal and tlie intensity and duration of the stimulation of the 
colon White’ has produced colitis experimentally in animals and has ob 
served that a maiked irritation of the colon caused a definite delay in the 
emptying of the stomach, and that moderate or mild irritation had no effect 
A number of clinical observations on the relation of the colon to gastric 
^ motility have been reported White’® studying patients with colitis found 
that when the cecum is irritable, the stomach empties rapidlj Eisen,” how 
ever, examined a large number of patients with appendicitis and found a 
large gastric residue at the end of six hours Smithies’® found increased gas 
trie motility in some of his cases of cobtis Wlute’® found that in patients 
with marked colitis gastric eraptving was delayed Carman and Moore® re 
ported that in cases of diarrhea the stomach empties more rapidly than nor 
mally Alvarez' has pointed out tliat the introduction of material mto the colon 
may retard the progress of food passing down from above, and radiologists 
have known that enemas must not be given immediately after a barium meal 
if they are to determine satisfaetorilj the motor activity of the stomach 

From the Cleveland Clinic Foxindatlon Cleveland Ohio 
Received for publication Januarj «» 1030 
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A clinical 8tud> of the gastric emptying tune in patients ^\lth colitis, 
who had been seen in the Roentgenological Department of the Cle-vtland 
Clinic, ^vas made In onlj fourteen of these cases had the emptying time been 
determined In these fourteen cases the stomach emptied in six houis, ivhich 
IS the a\erage normal time TIic colitis in these cases "was not se\eic, being 
cases of spastic colitis None of these cases had a maiked diarrhea 

ir EFFFCT or roriTi« on the o\stric sfcrction 

Tilt subject of gnstiic secretion in colitis lias leccncd considerable at 
tention in medical Iitoiatiire c)iiefl\ because one of the tjpes of “colitis” is 
thought to be due to gastric disturbance, the clinical condition being called 
‘ gastrogenio dinirhca ” Gant,'^ m his textbook states that “gastrogenic 
diarrhea” maj be caused bj achaJm gastnea, Ruhncidity , hy peraeidit} , atony, 
motor uisufficicncj , oi n malignant giou th Kantor and SagaP“ studied seveic 
forms of colitis without organic changes and state that 50 per cent of the pa 
tionts complained of aggiaiation of symptoms ^^]len food was taken Prom 
gastric annl^sls on such patients, iCsntoi found that an sch'vlia or Inpoaciditj 
^\as usualh present How on and Anion studied a sciics of diabetes cases which 
had uncontrollable dianhoa and found snbncidit> in most of them Lunding^° 
studied the nciditj and watci content of feces in cases of “gastiogcnic diar 
rhea” and found no appreciable sanation from the normal He ga\c a num 
bor of these patients hjdrochloiic acid bj mouth, but this did not affect the 
aciditj of the feces noi then water content 

Mntsu\ama*^ gave sodium bicarbonate enemas in man and noticed a slight 
depression in gastric secretion If the patient ate i meal after tlie sodium bi 
carbonate enema the sociction was augmented slightly, but the ^nations 
wore all within physiologic limits I-^y and Javois” found that hydrolyzed 
proteins and the products of digestion stimulate gastric secretion when intio 
duced into the intestine but that if thc\ caused diarrhea the secretory re 
sponse was reduced or abolislied 

Results — The Pa\lo\ poucli dogs wcie gnen tlie same inesl as that used for 
studying the emptying time of the stomach except that the barium was 
omitted The continuous secretion for one hour was obtained as a control 
after which the meal was given The gastric juice was then collected at 
hourly intervals for seven hours In a few instances, usually on the day after 
the colitis had been produced the animals would cat only part of their meals 
When the dogs vomited then meals no determinations could be made 

Table I shows a normal i espouse to a meal During the hist hour after 
feeding the dogs all showed free In droclilonc acid in the gastric secretion 
After colitis had been pioduced by mustard oil, no free acid appeared in the 
gastric secretion until the second hour after the meal was given (Table 11) 
The total output of the hydrochloric acid was also diminished After the 
sevcie colitis had been produced, the dogs did not secrete anv free acid until 
the third hour after the meal was given (Table III) In severe colitis the 
amount of gastric secretion v\as markedly diminished, ns was the total output 
of hydrochloric acid 
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Table I 

Besponse op a Normal Doq to a Standard Test Meal 


PROCEDURE 

TIME 

HR 

c c 

FREE 

HCl 

PER C C 

TOTAL 

HCl 

PER C C 

TOTAL OUTPUT 

HOl MG 

PER HR 

Control secretion 

1 

2 0 

00 

0 0183 

0 306 

Standard test meal 

2 

40 

0 0730 

01368 

5 472 


3 

55 

0 2736 

0 3646 

20 053 


4 

8 0 

0 3728 

0 4375 

35 000 


5 

60 

0 3728 

0 4375 

26 250 


6 

40 

0 4010 

0 4466 

17 864 


7 

20 

0 3463 

0 4193 

8 386 


8 

20 

01276 

01824 

3 648 

Total 

8 

33 5 



117 039 


Besponse to 

Table II 

a Standard Meal After Colitis Is Produced b\ Mustard Oil 

PROCEDURE 

TIME 

HP 

c c 

FREE 

HCl 

PER C C 

TOTAL 

HCl 

PER C C 

TOTAL OUTPUT 

HCl MG 

PER HR 

Control secretion 

1 

10 

00 

0 0365 

0 365 

Standard test meal 

2 

20 

00 

01276 

2 552 


3 

3 0 

0 0912 

0 2371 

7 113 


4 

40 

0 2558 

0 3046 

14 584 


5 

50 

0 4558 

0 5470 

27 350 


6 

30 

0 3646 

0 4375 

13 125 


7 

3 0 

0 3281 

0 4010 



8 

20 

0 2558 

0 3463 

6 926 

Total 

8 

23 0 



85 045 


Table III 

Besponse to a Standard Meal After Severe Colitis is Produced by Silver Nitrate 
(2 Per Cent) and Formalin (2 Per Cent) 


PROCEDURE 

TIME 

HR. 

c c 

FREE 

HCl 

PER C C 

TOTAL 

HCl 

PER c c 

TOTAL OUTPUT 

HCl MG 

PER HR 

Control secretion 

1 



0 000 

0 000 

Standard test meal 

2 

10 


0 0183 

0183 


3 



0 0274 

0 548 


4 



0 4010 

20 050 


5 

30 


0 4102 

12 306 


6 

30 


0 3646 

10 938 


7 

2 6 


0 3646 

9 479 


8 

20 


0 3190 

6 380 

Total 

8 

19 1 



59 884 


Table IV 


Emptong Time of Stomach With Mild and Severe Colitis 


DOG 

NORMAL 

TIME, 

HR. 

EMPTYING 

3 TRIALS 

MIN 

EMPTYING TIME 

WITH MILD COLITIS, 

3 TRIALS 

HR MIN 

EMPTYING TIME 
■WITH SEVERE COLITIS, 

3 TRIALS 

1 

6 

10 

5 


6 hr plate, 50% 

retention 

2 

6 

5 


6 hr plate, 60% 

retention 

3 

6 

15 

5 


6 hr plate, 75% 

retention 

4 

C 

4 

45 

6 hr plate, 30% 

retention 






dog lomited 


5 

6 


5 


6 hr plate, 50% 

retention 
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About five dajs after the mustaid oil colitis had been produced, the dogs 
secreted a normal amount of gastric juice, but the maximal secretion was not 
attained until the seventh houi, whereas in the normal dog, the maximum 
secretion was attained at the end of the thud liom after eating This delajed 
response also occurred when severe colitis was prodticed vrith silver nitrate 
and formalin In about ten dajs aftci the production of the colitis, the gas 
trie secretion had returned to normal 

DISCUSSION 

From the above data it cm be seen that the colon can influence the empty 
mg time of the stomach The screntv of the lesion present determines what 
this effect w ill be In milder forms of irritation, the stomach empties faster 
than normal This result raaj be compared to tlie observation of Carman and 
Moore' who found that in patients with diarrhea the stomach emptied faster 
than normal 

Wlien the colon was irritated stverelj, a delay m the emptying of the 
stomach waa noted In several instances the dogs v omited their meals shortly 
after eating This \omiting mav be attributed to pylorospasm, or decreased 
digestive motilitj of the stomach These effects are probablj due to visceral 
reflexes, wluoh cause either a spasm of the pvlonc splimeter or atony of the 
stomach 

The difference in the effect of a mild and stveie colitis may be explained 
as follows In cases of mild colitis, diarrhea is the chief effect, and the rate 
of emptjing is more rapid than nonrnl because of the diarrhea This is sup 
ported bj the clinical observation of Carman and Moore, and by observations 
of Faulcj and Ivv ” and those of Tesko and Mann,** who found a decreased 
emptying time of the stomach after ligation of the pancreatic duets, and after 
starvation Ligation of the pancreatic ducts causes an intestinal indigestion 
associated w ith frequent stools and diarrhea The diarrhea causes a partial star 
vation, which is an important factor in decreasing the gastric emptying time 

In the cases of severe eohtis, one must consider the effects caused by re 
flexes and toxemia from a markedly inflamed colon, as well as the effects of a 
decreased appetite The decreased appetite and hunger are due to possible 
toxemia and to unpleasant sensations from the colon The absence of ap 
petite and hunger would act to delay the empty mg of the stomach Since it 
IS well established that distension or irritation of the colon inhibits hunger 
motility through a visceral reflex mechanism, it is very likely that in eases 
of marked inflammation of the colon, this mechanism operates to inliibit gas 
tno peristalsis and to cause pylorospasm In other w ords, in mild colitis the 
diarrhea or partial starvation factor is sufficiently positive to submerge any 
uncomfortable sensations from the colon But in severe colitis the toxemia 
discomfort and other inhibitory mechanisms are sufficiently negative to sub 
merge the positive effect of diarrhea and partial starvation 

CONCUUSIONS 

Gastric secretion is depressed in both mild and severe cobtis, because the 
negative factors of discomfort diarrhea and toxemia, submerge any positive 
effect that partial starvation may have on the appetite secretion In this con 
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nection it is striking that the negative factors are also sufficient to submerge 
the positive effeet of more prolonged contact of the food, with the stomach, 
which under normal conditions enhances gastric secretion 

The lesults show that a mild colitis hastens slightly the emptying of the 
stomach, but that a severe colitis retaids the emptying After recovery from 
the colitis, the emptying time of the stomach returns to normal 
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ISOHEMAGGLUTININS IN THE LOWER ANBIALS* 


Bi George B La^uson, M D , and Kvo^vlton T Redfield, D VM 
Roanoke, Virginu 


'"T^HERE has been considerable discussion during the past twenty years re 
garding the phenomenon of hemagglutination m the lo^cr animals, though 
comparati\el} little has been published 

Blood transfusions were resorted to in man by Denys as earlj as 1657, 
though it lias not until the present generation that our knowledge of blood 
groups put transfusion on a sound basis It is needless to say there were 
manj fatalities during the earlj attempts at blood transfusion This was true 
to such an extent that transfusions were forbidden for a time in France Since 
that time enthusiasm has alternated from low to high tide regarding this 
therapeutic measure Bischoff revi\cd the interest in this procedure m 1835 
by his use of anticoagulants, though at first these were quite toxic Landsteiner 
in 1900 made a most important contribution in his discovery of definite blood 
groups He, however, felt tliat there ■nere but three groups Hustin and 
Lewisohn found a relatively nontoxic anticoagulant in the form of sodium 
citrate in 1914 These last two contributions at last served to put transfusion 
on a firm scientific basis and enlighten the world regarding the phenomenon 
of hemagglutination Jansky in 1907 and Moss in 1910 added the fourth 
group to the above classification 

Fishbein in 1913 reported researclies concerning “Iso Agglutination m Man 
and Lower Animals “ His conclusions are ns follows ‘It appears that in 
man there is a distinct iso agglutination grouping possible, that m other mam 
mals, ISO agglutination is present but according to no special order, and that 
in frogs, as representing amphibians it appears to be absent ’ He also sug 
gests that when facilities permit, tests be made on a wider variety of species 
including monkeys and higher apes, to see whether any definite gradation 
exists 

B C MacDowcll and J E Hubbard reported an absence of iso agglutina 
tions m mice in 1922 Ottenberg, Rohdenberg and many others reported most 
interesting findings along similar lines at about this same time Snyder of 
Massachusetts published a report of researches on ‘ Iso Hemagglutinins m Rab 
bits” in 1924 He found no consistent iso agglutinations present Walsch in 
1924 reported on ‘ The Blood Interrelationship of Horses Asses and Mules ” 
Also on “Hemagglutinins in Horses * This author found that the blood of 
horses cannot he grouped in accordance with the results of agglutination be 
cause of the autoagglutinations present 

In the human there has been considerable dispute as to when these hem 

Received for publication September 24 lO**!) 

629 



630 THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 

agglutinins appear Some investigators claim that the hemagglutinins are never 
present at birth but may appear any time \nthin the first two years of life 
Others claim to have demonstrated them immediately after the birth of the 
infant The majority, however, feel that they do not appear for the first 
three to six months 

Once present these groups are appaiently fixed and remain so for life 
Some have claimed, howevei, that prolonged etherization may alter these groups, 
though most investigatois feel this to he a pseudoagglutination 

Because of the contradictoiy reports from various souices we have at 
tempted the following work 

1 The determination of the presence or absence of auto- and iso-agglutina- 
tion in animals of the same species Foi this purpose twelve adult guinea 
pigs were bled bv intracardiae puncture One per cent sodium citrate was 
used as an anticoagulant for the ceU suspension The cells of each pig weie 
carefully washed and the serum draivn off after centrifuging The technic 
emplo 3 ’'ed for all pioeedures with serum and cells was exactly the same as that 
used TOth the human subject 

The foUmving is the arrangement for the macroscopic tests used in each 
instance, which is followed by microscopic examination as well 

4 drops guinea pig 29 serum vs 2 drops guinea pig 34 cells 

4 “ " 34 “ " 2 “ “ " 29 “ 

4 u u <, 29 “ << 2 “ " " 29 " 

4 “ “ “ 34 “ " 2 “ " " 34 ” 

4 “ “ “ 29 cells “ 2 “ normal NaCl 

4 “ “ “ 34 cells “ 2 “ normal NaCl 

1 c c NaCl to each tube Incubate two hours 

In this series of 12 guinea pigs there was no evidence of eithei agglutina- 
tion or hemoljsis Four of these pigs weie adult males, eight were adult preg- 
nant females 

The above series was lepeated with rabbits (three) all adult males with 
the same result, no agglutination or hemolysis 

2 The presence or absence of agglutinins in heterologous species The 
twelve guinea pigs weie next tested against the rabbits with rather interesting 
results There was no uniform agglutination or hemolysis, as one might ex- 
pect when dealing with heterologous species The serum of Rabbit 49 hemolyzed 
the cells of Guinea Pig 23 The serum from this pig, however, had no effect 
upon the cells of Rabbit 49 The seium of the same guinea pig (23) showed a 
two-plus agglutination (approximately 50 per cent of the cells being affected) 
when in contact with the cells of each of the other twm rabbits It failed to 
show any leaction with one labbit Tlie serum and cells of Guinea Pig 41 
(a pregnant animal) showed no reaction with thiee of the rabbits, and a two- 
plus leaction with thiee others 

The serum of Guinea Pig 84 (also a pregnant animal) showed a complete 
liemolysis with the cells of the three rabbits just leferred to which had shown 
no reaction when tested against Guinea Pig 41 The seium showed both an 
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agglutination and hcrnoljsis tnth the other three rabbits There were no 
homologous agglutinins or hemoljsms among the rabbits’ sera and cells 

We feel from the above ivork that there is no homologous grouping in these 
animals and that there ma> be a specific, thongh not uniform, heterologous 
grouping Obvious!} the pregnane} of the pigs and the age of the animals 
raa} have some bearing on these reactions Both of these factors are being 
studied further 

The next senes attempted was also with heterologous sera, human blood 
being used with that of guinea pigs Here we found constant agglutination 
Pollowng this work vve wished to determine the presence or absence of ag 
glutinins and hcmo!}sms m other species Beginning this work we took a 
senes of twelve monko}s testing for homologous agglutinins and herao!}Sins 
Using Monke} 1 vnth each of the other eleven there was no hemolysis or ag 
glutuiation shovni Using Monke} 2, this blood showed only a trace of 
agglutination with 7 at the end of two hours but agglutination was rather 
marked at the end of tvvent} four hours ice hot incubation The same was 
true to a slight!} less degree when the serum and cells of 2 and 11 wore brought 
together Monkey 3 with 4 and 3 with 12 showed similar reactions 
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Each of the same animals was nevt tested vnth each of the four human 
groups In this senes our reactions seemed to be most marked and it was felt 
that there was a possihilit} of groups similar to the human despite the work 
of Walseh, Snyder, and others to the contrary 
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CELLS 



SERUM (HUMAN) 
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+++ 

2 

4 

+ + + + 

0 

+ + + 

+++ 

0 

5 

+ + + 

+ 

+ + 

+++ 

2 

b 

+ + + 

+ 

+ + 

+++ 

2 

7 

+ + + 

+ + 

+ + + 

+++ 

4 

8 

+ + + 


+ 


2 

9 

+ + + 

+ 

+ + 

+++ 

2 

10 

+ + + 

+ 

+ + 

++I 

2 

11 

+ + + 

4- 

+ 
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+ + 
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Fiom the above senes it was thought that our weak leaetions were prob- 
ably due to group agglutinins Because of this suggestion of grouping in this 
series an effort was made to absoib nonspecifie or gioup agglutinins with the 
corresponding seia This we attempted in each case We were successful in 
some cases and unsuccessful in others We felt that oui unsuccessful attempts 
were due to the fact that for lack of time tlie serum of each monkey and each 
human could not be titrated to determine its individual agglutmin content 
We feel that theie is a possibility of a gioupiiig of monkeys which may be 
comparable to those present in human serum, tliough this is not definite and 
will requiie further study We feel that this is not definite since when the 
cells and serum of each monkey just referied to were tested against the others 
of a theoretically different gioup, we failed to get agglutination oi hemolysis 

We wish to express our sincere appreciation for the help and cooperation afforded us 
in this work bj the U S Hjgienic Laboratory in Washington, D C, and to the men of the 
Naval Hospital from whom ne obtained our blood of known grouping, and also to Miss 
Gertrude Thomas who did most of the work with the guinea pigs and rabbits 
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A COJIPAEISON OP BLOOD PEESSURE, BLOOD UREA NITROGEN, 
PHENOLSULPHONEPHTHALEIN, AND URINE 
TESTS IN THE AGED 


B\ JOHs H JIussER MD,* New Orlev^s vnd Arthur W Phillips JID,t 

PhiLuVdelphlv 


' I ’HE diffieuitj encountered in cairjnng out the more complicated kidney 
• 1 - functional tests in dispensarj and out patient t\ oil led us to attempt an 
evaluation of the most easily determined estimations of kidney effioieney by 
the four simplest procedures blood pressure, blood urea nitrogen, phenol 
sulphoneplithalcin test and umie c\amination 

Our studj uas confined to a group of persons who Mere seaenty or more 
jears of age because of the fact that the lvidne 3 S of such people are presumed 
to shoav some pathologic alteration The most common change is arteriosclerosis, 
the kidncjs in such condition shoMing some finer or coarser scarring How 
e\er, in spite of generally existent kidiiej abnormalities among the aged the 
majoritj of patients we obsened gaic no s3mptoms Mhateier of an> kidney 
condition and Math a few exceptions, were not sciercb ill 

Since the group inth which we were dealing consisted mostly of patients 
who were disponsar 3 subjects, it nas not subject to the dietarj control under 
3\hich Helouin' conducted lus studies, showing the effect of diet on renal fune 
tion, nor are the blood urea nitrogen figures fasting estimations 

In analjzing this group of cases, tve attempted to establish normals for 
blood pressure Wc were able to find only three tables of actual estimations 
for the aged The first, Table I by L M Bowes, which is quoted by Norris, 
Bazett, and JIacJIillan ’ is as follows for both men and women 

Table I 
After Bowes 

Group I 70 to 74 jears Sjstolic ICO DiastoLc 86 

II 75 to 79 ' '' 166 '' 86 

‘ III SO to 84 175 »» 84 

rV 85 to 89 * 170 " 90 


The second table, Table n, which Wiggers* quotes from Noms ’ arranges 
the pressures of men and ^\omen separately 

The third Table III, and following study by Wildt ® es lower figures 
than those obtained by Bowes and Norns These results, as Vaquez and Baid 
low^ suggest, may possibly be due to the Riva Rocci type of instrument which 
Wildt employed 

Noms and Landis® state that a constant systolic piessure above 160 mm 
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Table II 
AriEB Noeris 


WOMEN 

AGE IN YEARS 

NUMBER EXAiCINED 

SYSTOLIC 

DIASTOLIC 

70 to 74 

29 

158 

83 

75 to 79 

24 

170 

88 

80 to 84 

16 

183 

85 

85 to 89 

7 

170 

90 

90 to 94 

3 

137 

80 

MEN 

AGE IN YEARS 

NUMBER EXAMINED 

S\STOLIC 

DIASTOLIC 

70 to 74 

10 

166 

91 

75 to 79 

14 

159 

89 

80 to 84 

11 

163 

84 

85 to 89 

0 



— 

90 to 94 

4 

145 

81 


Table III 




After Wildt 



AGE IN YEARS 

NUMBER EXAMINED 

SYSTOLIC 

DIASTOLIC 

70 to 74 

3 32 

143 

80 


9 37 

150 

81 

75 to 79 

3 31 

139 

67 


$ 26 

155 

79 

80 to 84 

3 13 

149 

71 


9 26 

147 

84 

85 to 89 

3 6 

103 

83 


9 8 

161 

85 

90 to 94 

9 4 

130 

60 


mercury, or a diastolic of 100 mm , is pathologic at any age Woley® agrees 
with this statement as regards the systolic pressure Symonds'® says that the 
average foi sixty years and over is 135 2 systolic and 86 9 diastolic Francis 
Ashley Faught^^ suggests a formula in which the normal average systolic blood 
pressure at age twenty is 120 mm , a millimeter of meicury is added for each 
additional two yeais, malang a reading of 145 systolic for age seventy 

We have followed Bowes’ table m establishing normal blood pressures 
Although it may be a bit higher than the other estimations the aveiages are 
for the composite gioup of men and women, as is our study 

The blood urea nitrogen has been considered normal if less than 20 mg 
per 100 c c of blood This normal is based upon Osier and MacCrae,^’' Nelson’s 
Loose-Leaf Living Surgery and Folin, as quoted by Musser and Kelly 
BlumeF® and Christian^® place the normal a bit lower, both stating that the 
blood urea nitrogen in a fasting individual should not exceed 15 mg 

Normal figures for the two-hour elimination of phenolsulphonephthalein 
vary Beaumont and Dodds^’^ give 70 per cent as the two-hour normal Rown- 
tree and Geraghty,^® Kolmer-Boemer,^® and Cushny^® report a minimum normal 
of 60 per cent In the Peter Bent Bngham HospitaP^ 50 per cent is taken as 
the standard for normal, while Osier and MaeCrae®^ state that an output of 
40 per cent to 45 pel cent is considered within the normal limit by many ob- 
servers We arbitranly have taken an 3 i;hing under 55 per cent to be ab- 
normal for the two-hour period if the dye is given intiavenously, ten minutes 
more being allowed if given intramuscularly 
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Table IV 


CASE 

AQE 

B P 1 

B U « 

'TOTAI, PER 
CENT PS? 

2 HR. 

■URINE 

1 

75 

240/120 

26 

57 

Ft Tr Alb Few Hjal 
and lit Gran Casts 

2 

74 ! 

204/70 

14 

30 

Ft Tr Alb Few Hyal 
Lt Gran 50 60 WBC 

3 

72 ; 

202/115 

31 

15 

Ft Tr Alb Few H)al 
and Lt Gran 

4 

72 

200/100 

21 

40 

1 erf Ft Tr 

Occ WBC 

5 

! 75 

200/100 

12 

17 

lery Ft Tr 

0 Casts 

6 

72 

185/100 

21 1 

30 

0 Alb 

0 Casts 

T 

70 

1 I80/IOO 

12 

75 

0 Alb 

0 Casts 

8 

70 

18,j/06 

i 

21 

22 

Tr Alb 

Oce al 

9 

mm 

; 175/100 

u 

70 

0 Alb 

0 Casts 

10 


i 175/80 

25 

25 

0 Alb 

11 

ao 

170/10S 

j 36 

30 

Tr Alb 

8 10 B C 

12 


j 170/100 

1 1= 

70 

0 Alb 

0 Casts 

13 

80 

‘ 170/90 

12 

60 

0 Alb 
[ 9 Casts 

14 

74 

170/88 

21 

I 20 

! Ft Tr Alb Few Hyal 

1 and Lt Oran 

15 

77 

! 170/80 

i 

35 

1 Lt Clond 
■ 0 Caste 

Ifl 

70 

170/75 

21 

47 

: 0 Alb 

0 Casta 

17 

70 

I60/I2O 

16 

35 

0 Alb 

0 Casts 

18 

72 ' 

165/70 

19 

G3 

Ft Tr Alb 

0 Casts 

19 1 

75 

ieo/95 

16 

30 

! Tr Alb 
t Occ Hyal 

20 

76 

lGO/70 

25 

1 

70 

Tr Alb 

1015 WBC 

21 

88 

j 160/60 

12 

1 40 

0 Alb 

0 Casts 

22 

73 

158/75 

13 

48 

0 Alb 

0 Casta 

23 

7S 

155/90 

28 

; 45 

0 Alb 

Few Gran 

24 

76 

165/42 

105 

! Trace 

Tr Alb 

0 Casts 

25 i 

71 

153/95 

36 

40 

Lt Cloud 

0 Casts 

26 

72 

153/75 

12 

, SO 

0 Alb 

0 Casts 

27 

76 

150/90 

11 

40 

Tr Alb 

0 Casts 

28 

75 

150/70 

26 

55 

0 Alb 

29 

76 

145/75 

21 

48 

0 Alb 

0 Casts 

30 

74 

142/92 

36 

15 

0 Alb 

31 

74 

140/00 

23 

16 

Tr Alb 

Hyal 

Very Ft Tr 

Hyal and Lt Gran 

32 

74 

140/70 

17 

10 
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Table IV — Cont’d 


CASE 

AGE 

B V 

B U V 

TOTAL PEE 

CFNT r S I 

2 IIP 

UEISE 

33 

73 

138/80 

18 

GO 

0 Alb 

0 Casts 

34 


138/88 

10 

70 

Trace Alb 

100 130 W B C per HPF 



132/78 

13 

70 

Tr Alb 

Loaded C, WBC 



132/70 

23 

30 

Tr Alb 

10 20 WBC 



130/70 

21 

28 

Ft Tr Alb 

Few Heal Cists 

38 

72 

130/70 

20 

42 

Tr Alb 

Loaded C , WBC 

39 

75 

330/63 

18 

30 

Tr Alb 

Few WBC 

40 

73 

130/30 

28 

20 

0 Alb 

0 Casts 

41 

70 

128/03 

29 

33 

Tr Alb 

0 Casts 

42 

70 

123/00 

12 

33 

0 Alb 

43 

1 

70 

123/43 

19 

30 

0 Alb 

0 Casts 

44 

77 

124/30 

17 

23 

Tr Alb 

Occ Hyal 

43 

71 

120/93 

18 

03 

Tr Alb 

Few Lt Gnn 

46 

74 

120/80 

23 

3 

Tr Alb 

Occ WBC 

47 

72 

120/00 

14 

43 

Tr Alb , Many Hyal 
Few Lt Gran 

48 

71 

113/03 

22 

43 

0 Alb 

0 Casts 

40 


110/73 

14 

I*) 

0 Alb 

0 Casts 

30 

B 

108/73 

10 

84 

0 Alb 

0 C ists 


While a vc'O^ faint trace of albumin in persons of these ages may be of 
no significance, we have considered all urines abnormal which showed either 
the slightest albumin or casts, ivith the exception of those loaded %vith white 
blood cells 

Table IV is a tabulation of our findings according to the s 3 ’^stolic blood 
Xiicssurc readings Where there was more than one estimation, the average 
Mas used, and the mine specimen which was most abnormal was recorded 

It •will be seen that the sjstolic blood pressure is abnormal in only 32 per 
cent of the eases cited, the diastolic in 42 per cent, ivhile the blood urea nitrogen 
IS abnormal in 50 pei cent of the cases, the urine in 54 per cent and the PSP 
in 70 per cent 

It IS interesting that 12 per cent of the cases showed nothing abnormal, 
while 10 iier cent ol them were abnormal in all of the tests When the other 
tests were normal, there were onlj’’ three abnorm.il systolic blood pressures, the 
blood urea nitrogen being abnoimal only once, the phenolsulphoncphthalein 
foul times, and the uiine in tivo cases in which the other estimations were 
normal ivithout exception 
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SHMMAKi AND CONCI USION 

A group of 50 indmduals past the age of seientj icars were studied m 
the out patient chnie to determine first if old age is often responsible for the 
usani manifestations of nephritis, and second, presuming such to be the ease 
which, if am particular functional disturbance was of the greatest importance 
Piom this studj it maj be assumed that in out patient woik it is impossible 
to relj upon anj single test of kidnci function one maj be abnormal wath 
the others normal The test most difficult to perform in the dispensarj the 
phenolsulphonephthalem, is the one most likclj to show abnoimalities the blood 
pressure, the least 

In an indiiidual past the age of scvcnti 88 per cent will gno cndence 
of renal in\oheracnt based upon one or another of the criteria of delation of 
blood pressure a lowering of phthalcm output an increase m blood nitrogenous 
waste products and the presence of albumin and casts m the uime 
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A MODIFICATION IN THE METHOD OP AUSCULTATOEY 

PEECUSSION'' 


By Leandro M Tocantins, M D , Cleveland, Ohio 


I N STANDAED textbooks on physical diagnosis, when the subject of aus- 
cultatory percussion is broached, the student is instiucted to place the 
chest piece of the stethoscope over the organ, structure, consolidation or area 
of fluid which IS to be outlined and bj’^ pei cussing toward or away from the 
instrument, be able to detect the diffeienees in quality of the note elicited 
It occurred to me that these differences in quality of the percussion note could 
be better made out if the bell of the stethoscope were placed not directly over 
the cardiac region oi the suspected area of fluid, consolidation, etc , but over 
a known resonant aiea such as the lung area in the thorax or over the tympan- 
itic regions of the abdomen 



It IS very important that, in using auscultatory percussion or, for that 
matter, even simple percussion, one should familiarize oneself with changes 
in quality rather than intensity of the note The diminishing intensity of a 
note being percussed farther and faither away from the stethoscope may give 
rise to wrong deductions by an inexpeiienced observei Not until the ear is 
trained to discriminate between such differences, can one afford to disregard 
the following precaution set by Dr Cabot in his book on Physical Diagnosis 

“The line along which we peicuss, when appioaching an organ whose 
borders we desii e to v ork out, must neither approach the chest piece of the 
stethoscope, nor recede fiom it In otliei words the line along which we per- 
cuss must alvays describe a segment of a ciicle whose center is the chest 
piece of the stetlioscope 

In the modification herein advocated one listens over the normal area 
and percusses toward the diseased or enlarged region describing segments of 

'Received for publication November 11 1929 
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a circle as ne proceed farther and farther anaj from the instrument In 
order, for instance, to determine the slanting upper border of the heart (Pig 
1), one places the bell of the stethoscope over the left second interspace (A) 
about one and a half to two inches inside the left nipple line and bj light 
surface stroking or actual percussing down and awav from the instrument 
bell, a le\el is reached where the note brusquelj changes or entirely disap 
pears Bj sliding donn the bell two interspaces and moMng it a little out 
nard to the left (Pig 1, B) one maj outline the left border by the same proe 
ess of light surface stroking or actual percussion In outlining the right 
border of the heart the stethoscope might be placed o\er tbe iigbt third inter 
space or a little abore it about one mob inside tbe right nipple line (Pig 1 
C) and peioussion started tonard the left until a distinct change in the note 
takes place Owing to the amount of lung tissue nhicli normally overlaps 
this part of the heart the definition of the right border b% this method is 
often unsuccessful In Certain subjects it is surprisingly clear cut 



"Without moving the bell of the stethoscope flora its last position the 
upper border of tbe liver dullness may be ascertained bv merely changing the 
direction of tbe stroking downward Its lower limits may be detected by 
placing the chest piece a little to tbe right of and abov e tbe umbiheus (Fig 
3 4) and stroking tbe abdominal surface upw nrd along segments of a circle 
Likewise the lower limits of an enlarged spleen may be arrived at if the bell 
of the instrument be placed a little above and to the left of the umbilicus 
(Fig 3 B) and the same piocedure followed 

The upper limits of a pleural effusion have been (Pig 2 C) determined 
by holding the bell of the stethoscope over the upper lesonant pulmonic area 
as m Fig 2 A and stroking the surface dow nward until the note is heard to 
brusquely change in quality or even disappear To ascertain the shifting 
character of the dullness the patient is inclined to the right as in Fig 2 B, 
or to the left, and the change in C noted by using the method as outlined 
The extent of a consolidation in one lung may be worked out by holding the 
instrument bell over an air filled section of the lung and percussing in circles 
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aiva> from it Obviously, lioueiei, one may not ascertain the boundaries of 
a consolidation, etc , in the left lung rvliile holding the bell of the stethoscope 
ovei the light lung and nee veisa 

Other applications of this simple process have been found in determining 
the height of ascitic effusions (Pig 3, E), of a distended bladder or enlarged 
uteius (Pig 3, D) b-\ placing the chest piece of the instrument in the midline 
of the abdomen at a convenient level (Pig 3, C) and percussing or lightly 
stioking the body surface downward and aua-\ fiom the instrument 

In using the method one always assumes, of course, that there is continuous 
1 esonance oi tympany betv een the area over which the instrument is resting 
and the bordei to be outlined, which is not alwajs the case If, however, 
uliile determining the left border of the heart no change m the quality of 
the note appears, one is justified m moving the bell of the stethoscope toward 
the axilla and renewing the attempt The fact that the instrument was rest- 



ing 01 er a In pertrophied, displaced heart would explam the immutability of 
the note Similar changes apply at other places as conditions so warrant 
The method must be used with full cognizance of its pitfalls in order that 
the results be properh interpreted I was inclined to favor light surface 
stroking instead of tu o-finger percussion since the latter requires help from 
the patient or an assistant Surface stroking yields strikinglj clear and sharp 
results when outlining the upper limit of cardiac dullness with the chest piece 
of the stethoscope m the position alreadj desciibed 

The method is proposed foi use either to corroborate previous findings 
or in cases where other methods haie proied not altogether satisfactory, 
altliough it obiiousk has great defects and uill sometimes, like any other 
method, mislead rather than help It cannot be new as its simplicity would 
indicate that it must ha\ e occurred to some one before and is probably being 
used at piesent bv some clinicians A search of several books on diagnosis 
failed howei er, to vield an\ reference to this method of auscultatory percus- 
sion 
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SUAISIABl 

A method o£ ausenltatom percussion is presented differing from the one 
in use in that instead of placing the chest piece of the stethoscope directly 
01 er the organ, structure, men of fluid or consolidation to be outlined, the 
same is placed aiiai from it oier a resonant or timpinitie region, and per 
cussion made ton aid the area whose borders aie to be defined 

REPCaENCE 

1 Cabot, J1 Pliisieil Dingiioaia ed 8 lfl2S Aim Hood and Co p 132 
2004 E Ninett SiiTH Steeet 


FERMENTATION OF MONOSACCIIARIDS BY ORGANISMS OP THE 
ABORTUS MELITENSIS GROUP* 


Bi Marion B Colfman B S Helen H Owen A B 
AND H Gladys Dace\, B S Albany N Y 


jpREVIOUS obser\ers’ ® im've not lecorded the fermentation of carbohy 
* drates bj organisms of tlie abortus mclitensis group although McAlpine 
and Slanetz* ha\e reported that some strains may utilize verj small amounts 
of dextrose, and Soule ® in his determination of the respiratorj quotients for 
cultures of tins group noted that ‘the addition of 2 pec cent glucose to the 
medium exerted a sparing action on the decomposition of the proteins implying 
a utilization of glucose 

While studying the characteristics of this group we found that acid pro 
duction from certain monosacchands might be demonstrated in a medium 
containing serum Although there is still a large amount of u ork to be done 
on this problem before auj definite eonelusion^, can be drawn the results were 
considered to be of sufficient interest to warrant a prehmmarj report 

Thirty nine strains were tested twcnt> one of winch were of bovine twelve of human 
four of porcine one of eapnne and ooo of unknown origin- Nineteen of the bovine strains 
and eight of the hnman strains used were isolated at this laboratory One bovine strain 
(215) was obtained from Dr G M Carpenter at the New ^.ork State 'Veterinary College 
Ithaca New lork and one (C 339) from Miclugan State College Two of the human strains 
(0 343 252) were received from the Hjgieuic Luborator) Washington D C one (198) 
from the American Tvpe Culture Collection and one (191) from Dr F S Blake lalo Um 
versity New Haven Connecticut Two of the porcino strains (2o3 254) were received from 
the Bureau of Ammal Industry Washington D C one (251) from Dr Theobald Smith 
Rockefeller Institute for Medical Research Princeton New Jersey and the remaining one 
(250) from Michigan State College The eaprme atraiii (C 298) was received from the 
Hygienic Laboratory and was accompanied bj the historj probably isolated in Algeria 
originally received from Dr E Sergent Institut Pasteur d Algene Algiers The culture 
of unknoirn origin {C 341) labeled S mehtcnsis was obtained from Michigan State College 

From the Division of LaboiatorJes and Research New York State Department of 
Health Albany and New York CJt> 
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The medium used was a sugar-fiee 2 per cent beef -infusion agar base eon- 
taming 3 per cent ehloi phenol led as indieator The final Ph Yms approxi- 
matelj 6 8 Seiiim (10 pei cent) and filteied solutions of the carbohydrates 
(1 pel cent) m ere added with sterile precautions before the agar was tubed and 
slanted The monosaccharids used iveie arabinose, xylose, rhamnose, glucose, 
lewilose, and galactose The disaccharid lactose was also ineluded 

Inoculations weie made by stabbmg the butt and streaking the slant All 
strains nliieh could be giown undei aerobic conditions were cultured aerobi- 
cally as well as iii jais containing fiom 5 to 10 pei cent COj No appreciable 
vaiiation was noted in the lesults obtained under the different atmospheric 
conditions The reactions weie observed over a peiiod of two weeks, but there 
was little change after one week 

The lesults of the tests were as follows Arabinose was fermented by all 
the stiains and xjdose by all except one, which ivas of human origin Galactose 
was fermented by the one capiine strain, bi all but one bovine, and all but 
two of the human strains Dextrose was fermented, foi the most part weakly, 
by thirteen of the bonne stiains, five of the human, and the one caprine strain 
Le\ulose was fermented, in most instances weakly, by ten bovine and tivo 
human stiains Rhamnose and lactose were not fermented by any of the 
stiains tested 

It is of inteiest to note that while twenty of the twentv-one bovme strains 
feimented galactose, none of the poicine strains tested feimented this earbo- 
hjdiate even veakly One of the two human stiains iiliich failed to ferment 
galactose (191) nas isolated from a man who had handled pork products 
The other (C 343) was received from the Hygienic Laboratory in Washing- 
ton, D C , as a culture of B mehtensis 

These observations concerning the fei mentation of ceitain carbohydrates 
by membeis of the aboitus melitensis group in a medium containing serum 
may prove of academic interest onlv However, because of the present con- 
troversial status of the differentiation of members of this group, it seems 
important to repoit any variations in their metabolic activities 
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A NEW AND SIJIPLIPIED MECHANICAL AIR FILTER IN THE 
TREATMENT OP HAY FEVER AND POLLEN ASTHJIA* 


Bt JIURRAl PeSIIKIN M D , ANP ISABEL BeCK M D , NeW YoRK 


TY/ITH the introduction of the protein skm tests as a means of determining 
' » sensltlMt^ the diagnosis and treatment of allergic conditions has been 
placed upon a rational basis As a lesult of modem treatment and from the 
reports in the literature, approximatelj 65 per cent of patients with hay fe^er 
and pollen asthma ha^e been definitely improved or entirelv relie\ed It is 
therefore coi ceded that at least 35 per cent of the patients treated continue 
to ha%e symptoms It is vith the latter group of patients that this communi 
cation IS concerned 

The dust and miasm free chamber in uhicb patients with asthma sleep, 
was introduced as a form of pure air treatment in tlie low regions of Holland 
by -van Leeuwen^ in 1924 The results of such treatment have proved success 
fill to the extent that inanv of these patients were able to go about their daily 
work earning a livelihood in extreme comfort while others were entirely 
relieved of asthma The patients viho vrere not markedlv relieved were 
administered nonspecific treatment with extreme benefit 

Leopold and Leopold had a specnily constmeted room installed m the 
Hospital of the University of Pennsylvania, in which it was possible to observe 
patients under controlled conditions of environment in relation to the pres 
ence and quantity of specifically allergic inhalation substances Their ex 
periments indicate that it is possible by means of then equipment to render 
a room dust free sufficient to keep a patient suffering with asthma from dust 
free of asthmatic sv mptoms The cost of construction of either of the fore 
gomg chambers is verv high and tlieiefore economically impractical for the 
large majority of patients 

A portable mechanical filter operated by electricity, which produced and 
maintained pollen free air was introduced by Cohen’ for the tieatment of 
patients with hay fever or pollen asthma It was found that the positive 
pressure induced as a result of forcing the pollen free air into the room made 
sealing of the room unnecessai^ because the old air escaped through all the 
cracks and crevices It was also shown that the time requned by the patient 
to remain in the air filtered room ranged from eight to eighteen hours depend 
ing upon the individual and the pollen concentration in the atmosphere As 
the season advanced a greater number of hours of freedom from exposure to 
pollen was required until the peak of the season vfter which the required 
number of hours gradually diminished Patients who had received partial 
relief following preseasonal treatment with extracts of pollen vieie rendered 

Prom the Children s Asthma Clinic Mount SIna! Hospital Department of Pediatrics 
Bela Schick M D Director 
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free of s'smptoins a reMdence m the filtered aii cliambei usuallj not ex- 
ceeding eight hours In these patients m -whom svmptoms were well estab- 
lished, It required from tn o to seven davs of continuous residence m the fil- 
tered air chamber for the svmptoms to subside This apparatus has been 
used in the homes of a gi oup of patients by one of us (il P ) for the past 
three ^ ears as an aid in the treatment of hav fei er and pollen asthma The 
cbnical obsen ations and the results obtamed substantiate in a large measure 
those reported hy Cohen = Hon ei er it was found that for the a\ erage patient 
the relativelv high cost of such a filtei made its general use not only difficult 
but economicallv impossible when pollen extracts had to be administered at 
the same time The replacement of the filter bag is none too easi a task 



1 — ^The portable mechanical air filter Installed m the 'tsindow The outside \iev, of 
the apparatus resembles a shutter which protects the motor and fan from inclemont weather 
is not shoe'll in the photograph 

&mce the filtei bag is expected to last an entiie pollen season the efficiency of 
the filter after four neeks of use is definiteh impaired, as emdenced by the 
odor and stuffiness of the room This is enhanced m the presence of hot 
weather to the point of intolerance In the hot weather experienced m Texas, 
Kahn'* found that be often had to switch oier to his homemade apparatus 
In spite of tlie impro\ ement made in the filtei bag wool fuzz is still found 
about the room and on the exposed laseline-eoated glass slides The amount 
-m space occupied and the -vibration frequenth encountered with this 
are factors of some importance when one considers the relatively 
of the apartments occupied b\ mani of our patients 

11 of the foregoing objections in mind, an apparatus was designed 
tod for us hi Jlr Charles Danes New York Citi This new and 
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Simplified air filter, after being- subjected to careful elinicaP and rigid labo 
ratorj tests, was found to bo ns climcallj dependable and mecbamcallj more 
efiicient than anj portable filter now m use 

THE APPAR VTUS 

fhe apparatus consists of a cabinet rectangular in shape 25 inches wide 
15 inches high and 9 inches deep, which contains the filter screen, a pressure 
fin and an electric motor (1/30 hoiae powci) The whole unit is so comprised 



Fig: — Show** the removal of the Alter screen V paper or Unen bap can be emplojed In 

which the llscajded screen Is carried awaj 

as to fit into anj sized wmdo^^ (Fig 1 ) Tlie motor and fan which, are out 
side the window are adequatelj protected against inclement weather Elec 
trie power can be taken from anj outlet m the room the current consumption 
being equnaient to about ten cents per da> running continuously for twentj 
four hours 

Bj means of a pressure fan air is forced through the filter screen into the 
room With all the windows closed and the door sligbth ajar, the air pres 
sure created within the room is suflticient to force out pollen (whe stalled 
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after the onset of the pollen season) and residual dust as ivell as prohibiting 
an influx of air from any source With the motoi kept ivorking twenty-four 
hours a daj there is a continuous stream of air free from dust and pollen 
The motoi is equipped with three speeds Low speed delivers 180 c ft 
of ail per minute, medium speed 250 and high speed 400 c ft of air per 
minute At low speed the motoi is practically inaudible, medium speed pro- 
duces a pleasing pun, and high speed a sound of rushing wind 



Fiff 3 — Shows the Insertion of a new fll er screen 


The Ventilating Code of the American Society of Heating and Ventilat- 
ing Engineers establishes as a mmimum requirement 30 c ft of air per mmute 
per person Thus it can be seen that this apparatus delivers from three to 
ten times as much air as is required and that the air in a room of 2000 c ft 
capacitj (14' x 14' x 10') is completely changed every five to twenty minutes 
This makes it possible for three to ten persons to occupy the room and at the 
same time have ample ventilation 

The filter screen or insert is composed of several layers of a eellulose 
product held between a stiff open faced nettmg The screen is corrugated 
and has a surface area of eight square feet The amount of dirt which floats 
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about in the atmosphere of t]ie city is enormous The accumulation of dirt 
menaces the efBeienov of everj known tjpe of air filter bj reducing the air 
flow In view of this fact the apparatus is constructed in such a manner as to 
permit the filter insert to be easilj and quickly replaced as often as mav be 
required (Figs 2 and 3 ) The necessity for this became apparent duiing a 
heat wave During such a time a large volume of air m constant motion is 
required for comfort At such a time 100 c ft of air per minute was found 
inadequate When the volume of air intake was raised bj inserting a new 
filter screen the room was made comfortable 

In a test, carried out in Manhattan, with the motor lunning twentj four 
hours a daj, twelve on medium and twelve on low speed and without a 
change of filter insert, it was found at the end of fifteen dajs that the air 
delivered into the i oom w as 200 c ft per minute on high speed, 125 c ft on 
medium, and 80 c ft on low speed Since the low and medium speeds aie 
most fiequentlj in use, a filter screen can be depended upon to render efficient 



FIff 4 — Shows how a concentration of all the aJr dclhered Into the room was obtained 
A large funnel with an outlet measuring one half square foot was placed over the face of the 
Alter Vaseline coated slides were placed at an angle at the end of the outlet for tnenty four 
hours and examined for pollen dallj 


service for sixteen to twentj days Thus three or moie changes of filter 
screens (depending on the location and duration of the pollen season) insure 
continuous comfort for the patient. 

This apparatus w as subjected to sev ere tests to determine its effioiencj m 
keeping a room free from dust and pollen These tests were conducted in 
New York City and also in a suburb, Beechurst, Long Island during June, 
July, August, and September, 1929 The unit vvas installed in a room 15' x 
12' X 10 (1800 c ft.) In order to obtain a concentration of all the air deliv 
ered a large funnel with an outlet measuring one half square foot, was placed 
over the face of the filter (Fig 4) Two ordmarj atmospheric glass slides 
thinly coated with white petrolatum and set at an angle, were placed at the 
end of the outlet of the funnel for tw entj four hours Four other slides were 
placed face up in chosen locations about the room also for twentj four hours 
Pollen counts were made simultaneously from slides direetlj exposed to the 
open air The techmc employed with reference to materials, exposure of 
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sbdes and counting of pollen y as that described by Durham ® At no time m 
the period of four months iiere any pollen grains found on the sin slides 
e\posed m the filtered air chambers, and, at the same time, the slides re- 
mained almost entirelj fiee from diit particles On tliiee sepaiate occasions 
017 gm of short lagneed, representing about 65,000,000 pollen grains, were 
thionn into the intake of the filtei A caieful search of the slides placed at 
the exit of the funnel (Fig 4) m each instance, showed that no pollen had 
passed the filter screen Short ragweed was used for these tests because it 
IS the most important pollen clinicallj and at the same time one of the smallest 
pollens causatne of hay fever and pollen asthma 

For obvious and statistical reasons the pollen count foi the lagweed sea- 
son of 1929 IS onh lecorded and is shonn m Chart I 



Chart 1 — Ragwaccl pollen count for 1029 of Neu York Cltj and vlcinitj 

COMMENT 

The chief field of usefulness foi the mechanical air filtei is in the patient 
li haj fevei or pollen asthma, who, in spite of a well-regulated course of 
ueatment nitli specific pollen extracts, gets onlj^ partial or no relief from 
si mptoms In this tvpe of patient the combination of both forms of treatment 
was found to gne maximum protection thereby bunging about marked or 
complete relief fioni hav feier and asthma "We, therefore, wish to empha- 
size that the use of filtered air in a selected group of cases, to the exclusion of 
appiopriate desensitization and other forms of treatment, except in an occa- 
sional instance, is rot adiisable 

Van Lceuwen' has shown that in the loii regions of Holland the mam 
causes foi asthmatic and othei allergic attacks were dependent upon the influ- 
ence of climate, and that these factois of climate were identified with a spe- 
cial substance (cliniate-alleigens oi miasms), the nature of which is unknown, 
occurring iil the an in the loner countiies and lacking or present in a minor 
degree, in high altitudes It is beliei'cd that among the substances which 
cause allergic diseases of the climate tipe, fungi, oi rathei pioducts of fungi 
and j east, are pi ei alent This undoubtedly holds for nianj^ cases of asthma 
occuiring in larious section of this countrj Filtered air in these cases has 
proved of definite clinical a d economic yalue 

The creation of dust-fiee rdoms in the homes of ten patients with asthma 
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of the chronic refractor} t}pe b} means of portable mechanical filters has 
been reported b\ Cohen ® All these patients ha\e remained free from asthma 
requiring a residence in the filtered air chamber of from twehe to fifteen 
hours a da^ 

There can be no doubt that the general use of the filtered air chamber in 
the diagnosis and treatment of allergic disease mil do much in gning tangi 
ble relief to man\ patients with chronic asthma and that it mil also help to 
create a better understanding of the subject of alle^g^ 

CONCLUSIONS 

1 The use of mechanical au filters has proacd of definite aalue in allor 
gic disease 

2 The use of a portable air filter as au adjunct to treatment is indicated 
for those cases of hav feier and pollen asthma who onh obtain partial or no 
relief from the usual treatment with pollen extracts The general use of a 
portable filter is not onlj lestricted b^ its rclativel\ high cost but is also eco 
nomicallj impractical when specific pollen treatment is to be simiiltaneoush 
administered It should be emphasized, honerei that the combined plan of 
treatment is the most adiantagcous for the patient 

8 A new and simplified portable filter nhich delivers dust and pollen 
free air is introduced This iien apparatus overcomes all the objectionable 
features mechanic and economic, associated anth comparable air filters now 
in use mthout sacrificing efficiencj’ of operation 
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CASTOSCOPA 

Foi anesthesia, ne have found laige doses of morphine sulphate given 
snbcutaneoiislj so satisfactory that ive have ne^er attempted to use.any 'other 
ding, and m foiii yeais’ experience with dog cystoscopies we have nevei had 
to resoit to a general anesthetic As a lule, tv o to six giains of morphine aie 
used, depending on the size of the dog 
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IS at such an angle tint once more the same technical difficult} is piesented 
The ureter, instead of entering the bladder at an angle of from 30° to 45° 
uith the \eitical ns in the human gcncialh passes through the bladder ivall 
at a right angle or occasionalh at an obtuse angle as is seen in Fig 1 -nhich is 
a draning of a normal dog’s bladder remoaed at opeiation The course of the 
ureter partieulnrh the justaa esical portion is diagiainmaticalh represented 
in Pig 2 'nhcroas in Pigs 3 4 and 5 one can see the actual course of the 
ureter outlined witli a medium opaque to x ia}s in a In mg dog 

TECIIMC FOr IIIKINO I I tRIIANCNT EXTCRXAL URLTnROSTOJIl 

Before being abk to c}stoscopc a male dog a preliminar} urethrostom} 
must bo made Under etliei anesthesia the dog is placed in the exaggerated 
lithotoma position, and his perineum and tail arc sliaaed A midlme incision 
about 4 cm long is then made in the perineum at about the level of the 
s\ mph} sis pubis and earned don n« ard and bad n ard ton ard the anus The 



FI Orawinff from an autopsy specimon with the bladder distended show Ins the course 
of the ureter as It approaches and enters the bladder 

penncascles and bulb are ditided, tlie bulbous urethra is located and 
opemgitudinalh (The location of the urethia is facilitated greatlj bj 
introducing a ureteral catheter through the urethia into the bladder) The 
urethra, at the upper end of the incision, is then divided transterselj trans 
fixed ■with a silk tie, and allo-ued to retract The mucosa of the exposed ure 
thra IS sutured to the cut edges of the si in v itli interrupted sutures of fine 
black silk lea\ ing in this wa-v a long trough of urethra with the urethrostom\ 
opening at the lov er end of the wound The tail is so much in the wa-v during 
a cjstoscopic examination as -well as being a constant source for contaminating 
the catheters that it is amputated at tlie second or third joint The urethros 
tomies and amputation stump all heal uell -vvithout infection The sutures 
which do not slough out are readiH removed The opening gradualh con 
tracts down onlj so far we lia\c ne\er had enough contractibn to interfere 
with subsequent catheterization Ten da-v s or two v\ eel s after opera h 
wounds are well healed, and the dog is ready for cystoscop-v 
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CASTOSCOPA 

Foi anesthesia, ne liaA^e found laige doses of morphine sulphate given 
snbcutaneoiislj so satisfactory that we have neAcr attempted to use.any 'other 
ding, and m foiii yeais’ experience with dog cjstoseopies we have nevei had 
to resoit to a general anesthetic As a lule, tv o to six giains of morphine aie 
used, depending on the size of the dog 
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female tlie ^aglna is swabbed out with the same solution A small square 
- with a hole in the center is used to drape tlie dog that is then read} for 
scopv 

In the male dog iiith an external urethrostom} , introducing a cystoscope 
the bladder is a icri simple procedure In the female it is somewhat 
„ult, although the use of a speculum facilitates matters a great deal The 
it satisfactori t}pc of speculum is the ' Collin s Nasal Speculum ” Intro 



Pig 4 — ^Another lateral urogram Both kidneys and ureters are Injected with 30 per cent 
sodium Iodide The course ot the lower end of the ureter as It enters the bladder Is shown 

ducing this into the vagina the uictliial orihce is found from two to four 
centimeters from the outlet Sometimes the urethra is rather small and some 
force must be used to pass even a No 21 F c} stoscope through it Here one must 
bear in mind the fact that the urethra runs under the symphysis, parallel to 
the long axis of the vagina and then up into the bladder 

Our instrument of ehoiee is a No 21 F Brow A Buerger cystoscope using 
two No 5 P olive tipped, x rav catheters The ureteral orifices, as a rule he 
fairly close together Occasionally one seems to be above the other 
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URETERAL CATHETERIZATION 

With the cvstoscope m the bladder sterile waim bone acid is graduallj 
allowed to distend it nntil the folds of its wall are no longer visible The 
nioie fluid there is in the bladder, the more difiicult it is to locate landmarks 
Withdrawing the cystoscope one soon lecognizes the internal urethral orifice, 
the instrument is then lotated so as to look directly posteriorly If there is 


ri» i-A„ .ho>l„e o.. <H. 



only a relativcb- small amount ot fluid m the bladder, then, turning the cysto 
scope about 30 degrees cithei to the right or left and pushing it into the 
bladder for about li/e cm one should be looking directly at either the right 
or left ureteral orifice this frequently appears as a rathe, delicate fold of 
niueosa t unning straight up and down, as seen in Fig 1 At times, particu- 
larly in the male dog, it appears as in Pig 7.3 jn p,g 7.1, ,jgpt ureteral 




ClSTOSCOPr IN MALE AND FEMALE DOGS 


655 


catheter may be seen approaching the light ureteral orifice The angle at 
«hieh the catheter approaches the orifice m this instance is the most common 
From this drawing one can see that the catheterization of the ureter under 
these circumstances is rather difiScult, and after repeated attempts to enter 
the ureter hat e failed, the ureter goes into a spasm making catheterization 
well nigh impossible Sometimes the right cathetei can be pushed into the 
ureter with the left one, and at othei times it is easier to pass the left catheter 
up the light ureter In Fig 7 c the catheter is seen bulging into the bladder, 
while about 1 cm of it is in the ureter In Fig 7 d the catheter has been 



Flp^ 6 — The doff placed on the cjstoscopic tabic shoalne: Jeff piece** the slot for the x raj film 
and the construction of the table so that the dog s head can be tipped either up or dowTi 


passed all the waj to the kidnev pehis aud the intramural portion of the 
ureter is pulled over to the side, compare this t\ith the direction of the ureter 
m Fig 7 a 

The placing of the dog in the Trendelenburg position helps considerably 
Because the bladder is so freely movable m the peritoneal cavity, and because 
the ureters enter the bladder at such an inconvenient angle, one may be unable 
to cathetenze a ureter one day, and yet pass the instrument with perfect ease 
on another 

Some years ago when we first attempted cystoscopic examinations on 
dogs we at times spent as much as two or three hours trying to cathetenze a 
dog’s ureters without success, while a few days latei — or if much damage was 
done, ten days or tn o weeks later — we w ere able to cathetenze both ureters 
of the same dog all the way to the kidney pelves in five minutes After a few 
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expel lences of this kind ive found it far more advisable to discontinue attempts 
at ureteral catheteiization aftei ten oi fifteen minutes if ive were not success- 
ful, as more work and less trauma u as done in that way 

COMMENT 

Although we have no actual statistics on the mattei, it is our impression 
that the ureters of the male dogs aie more easily catheterized than those of 
females 

Great care in technic must be used to prevent infecting the bladder or 
kidney pelves during cystoscopy, foi this seems to oecui far more readily than 
IS generallj supposed and in none of our dogs that once became infected did 




nrlflrp^ ?h-> (a) the appearance of the ureteral 

TniF the direction In which the catheter approaches the orifice (c) the catheter enter- 

piUle?'^o°er^to th"'^ W catheter all the way up the ureter Note the ureteral orifice is 


the infection et ei clear up spontaneously The longest, however, that we 
kept a dog with pj elitis and cjstitis befoie sacrificing him was four and a half 
months The infection in most of our cases has been due to the colon bacillus, 
occasionally to a staphjdococcus 

Phthalein tests done on noinial dogs, the dye being given intravenously 
and collected through ureteial catheteis, show an appearance time of two to 
four minutes, and the amount of die excieted averages perhaps just the least 
hit higher than in human beings, when the urine is collected foi fifteen- or 
thirti -minute periods 

Although oiiginallv ue prefeiied the use of an emulsion of iodized oil 
for our pi elograms, u e hai e recently found this to be much less satisfactory 
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and more incomenient than sodium iodide At present we use 2 cc of a 30 
per cent solution of sodium iodide m a kidnej pelvis which we assume to be 
normal In cases of hj dronephrosis or h-\ droureter much more solution mi^st 
be used We ha\e used as much as 20 c c without apparent discomfort to the 
dog and ■\\ ith no subsequent ill effects 


A NEW PUMP DESIGN FOR ARTIFICIAL RESPIRATION WITH 
SEVERAL VARIABLE FEATURES* 


B\ ilAURICE B ViSbCHER Pit D , AND ARTHUR G JIULDER, Pu D 
ilEMPIIIS, TeNN 


TN WORKING ^nth se\oral animal preparations icquirmg artificial \entila 
^ tion of the lungs through the period of the expciiment such os the pithed cat 
and the heart lung preparation, a need was felt for moic satisfactory methods 
of artificial \entilation than were a\ailablc 

For oxjgcn consumption measurements, a closed sjstcm respiration deMCC 
IS necessarj which will permit of normal deflation of the animal s lungs 

The Schuster (1924) pump was designed with that m \acw but it suffers 
from the important defect that it is \irtualh impossible to have the two barrels 
so adjusted that the one will remove exactly as much iir as the other puts into 
the lungs, inasmuch as the air pressure m the lungs is not e\actlv the same as 
that in the air reservoir, usuallj a spiromctci Morco\cr if the R Q is not 
unit} there should be less air leaving the lungs than entering them if thej 
are to remain at the same state of distention in inspiration oi expiration at the 
end of a penod of ventilation as thej were in at the beginning To vary the 
relative stroke of the two pistons with changing R Q would be impossible 
as a practical method Starling and Visschcr (1927) avoided the errors in 
herent in a double barrel pump, one barrel for inflation and the other for 
deflation of the lungs by using a single barrel pump with a double mechanical 
valve With this pump it was possible to inflate the lungs and allow them to 
deflate by their own elastic tension at a given time after inflation when a valve 
operated bj the pump shaft was opened This pump proved partial!} satis- 
factory but not sufficiently adjustable to be ver} widely useful Its most im 
portant defect lies m the fact that one cannot var} the relative lengths of 
inspiration and expiration wuth it A new pump has been designed and has 
been m actual use for three }ears which has obviated that defect This pump 
can be put together without elaborate machine work from materials to be found 
m most laboratories or v\hich at an} rate can be obtained at little expense 

It consists in an arrangement for raising and lowering two mercury 
reservoirs 2 and 4 in Fig 1 The reservoirs are connected b} heavy rubber 
tubing of one half inch inside bore, to chamber 1 and the Y tube 3 respective!} 
Chamber 1 is fixed so that when 2 is lowered the level of mercury in 1 falls 

From the Department of Phjsloloo the Unl\er3lt> of Tennessee SIcmphls 
Recei\ed for publication June 8 10X1 
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That alloiis air to flow fiom the spiiometer (not shown) thiough tube 9 and 
the nater val^e 6, into the chamber 1 When 2 is raised, the level of mercury 
in 1 uses and an is foiced fiom the chamber Valve 6 prevents its return to 
the spiiomctei, it is theiefore foiced thiough watei valve 7 into the lungs 
thiough tlie Y shaped tiacheal cannula 5 The air cannot escape through the 
tiap vahe 3, because, thus far dm mg the ode, icservoii 4 is at such a height 
that the meicurj loel in 3 obstiuets any passage of an thiough it 

At anj’’ desired time in the cj cle 4 can be made to lowei so as to allow the 
loci of mercun in 3 to fall below the lei el of the U, allovmg the lungs to 
deflate themsehcs bv iirtue of then oiim elastic tension throiigh the trap 3, the 
soda lime towei 8 and tube 5 into the spiiometer, 4 is then laised by the eccen- 



tiic closing the tiap lahe 3 Meamihile 2 is loneied by the cam, allovmg 1 to 
be filled fiom the spnometei again and the whole process can be lepeated 

In the pump i\e aie using, the cams aie opeiated flora the opposite ends 
of the shaft of a noi-m drne leducing gear, diiven with further pulley reduc- 
tion bi an electiic motoi of about one-twelfth h p The worm diive prevents 
am slippage nhicli noiild occui nith bclt-diiven pulleys, lifting a heavj^ load 
of merciuy ^ 

Tlic relatii e points of fixation of the cams on the shaft determine the time 
after inspnation that expnation can occur As pointed out above, it is vei}^ 
important that their lelatne positions can be alteied Then positions in lota- 
tioii arc made lariable bi fixing the slot holding one of them in place with a 
set scren on the ciiciimfcrenee of the disc 

In ordei to altci the amoimt of an deluered per stroke by the pump it is 
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necessary to altei the len^li of the c\cursion of resen oir 2 This is accom 
plishcd by changing the distance of the cam from the center of the dii\c shaft 
If it IS \ery near the center of the disc there ^vlll be ^cl•} little air delnered 
Gloving it in the slot and fixing it faither from the center will increase the stroke 
■solumc of the pump 

Fig 2 sho^NS the details of construction of the slot ariangement for fixing 
the cam on the ulicel 

It has been found dcsuable to use either -watei \al\cs oi Tissot -valves at 
6 and 7 and to cover the surface of the mcrcurj in 3 and 1 vvnth glvcenne to 
av Old adimnistenng too much mcrcurj vapor to the lungs of the preparation in 
use 

The arrangement given m Fig 1 is meant for a closed sjstcm for Oj con 
sumption measurements, but bj eliminating B and 9, the same s>stem has been 



Pig ** 


found ver> satisfactory foi artificial lespiration under ordinary circumstances 
when there is no need of rebreathmg the same air after removing CO 

This pump should also be useful whenever known quantities of gases are 
to be administered by artificial respiiatiom It has shown itself to be greatly 
superior to the intermittent blast open tracheal cannula methods which are so 
difficult to regulate and with which it is alwavs impossible to determine how 
much gas has actually entered the lungs, and how much has escaped through 
the vent 

SUMMARY 

A respiratory pump is desenbed which permits variations in the stroke 
volume, and in the absolute and lelativc lengths of inspiration and expiration, 
and can be adapted to oxygen consumption measurements 
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A THIONIN COUNTERSTAIN FOR LEVADITI TISSUE** 


Br Jamks R Lisa, M D , 4,nd Ladislaw J Biro, M D , New York, N Y 


T TTE satisfactory demonstration of spirochetes in tissue is admittedly a 
difficult technical procedure attended by many pitfalls In our hands the 
method of JahneP as modified for nervous tissue was found the most satisfac- 
tory As IS true of all Levaditi methods, however, it precludes study of histo- 
logic changes In the hope of finding some waj^ to enable one to carry out 
this study and still preserve the spirochetes to the greatest degree, we have 
experimented with manj’’ stains The use of thionin as a counterstain was the 
most satisfactory and gave excellent lesults 

The Jahnel method is given for the sake of completeness and to obviate 
g^e necessity of referring to some other article 

JAHXEL METHOD FOR STAI^’ING SPIROCHETES 

^ 1 Wash out in nater, for one to three dajs, thin pieces of tissue (from 2 to 4 mm 

in thickness) -which hire been fixed in formaldehyde 
2 Place m pure pj ndin for one to three daj s 

3 Wash in manj changes of water until the pjridin odor almost disappears during a 
period of from two to three da-^s, this is important Then allon the tissue to remain a 
“few dais’’ (eimge tage) in a 5 to 10 per cent formaldehyde solution, TJ S P 

4 Place in water again (The tune in water this time is not stated, probably the 
washing should be thorough ) 

5 Treat with uranium nitrate (Merck) 1 per cent solution in distilled water one half 
to one hour in the incubator at 37° C The use of glass wool (lead free) under the tissue 
helps the penetration but is not absolutelj necessarj The purpose of the uranium nitrate is 
to prevent the coincident staimng of other elements of the nervous tissue 
C Wash out in distilled water for one daj 

7 Allow to remain in 96 per cent alcohol for three to eight days 
8 Wash out in distilled water until the block sinks 

9 Place the tissue in a dark (amber) flask and treat it -with a freshlj prepared silver 
nitrate solution, 1 5 per cent for file to eight dajs in the oven at 37° C 

10 Decant the silver nitrate solution, wash the tissue slighth in water, then transfer 
it to a solution made up as follows 

4 per cent aqueous solution of pvarogallol 95 c c 
Pormaldehj de solution, TJ S P 5 c c 

Allow the tissue to remain in the solution one or two dais 
11 Wash out in distilled water, embed in paraffin 

The method of counterstaming follows 

1 Cut section at 3 mu 

2 Eemove paraffin (wash with -vylol, descending alcohols, and tap water) 

•From the Pathologic Department CItj Hospital Welfare Island Department of Hospi- 
tals New York N T 
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3 Stain two minutes in thionin solution Thionin (1 1000) 1 part, distilled water 4 

parts 

4 liVash in distilled i\atcr one miuute 

5 Decolorize rapidly in two changes of acid alcohol (HCI 2 parts, 95 per cent alco 
liol 98 parts) until section is light yellow 

6 Wash in two changes of distilled Mater, one minute each, to remove all traces of 
acid alcohol 

7 Stain in thionin 1 1000, for tuelvc minutes 

8 Wnsh in distilled water for 1 minute 

9 Blot 

10 Differentiate lu Mood alcohol acetone solution (absolute MOod alcohol 3 parts, acetone 
1 part) for 10 seconds 

11 Blot 

12 \\n8h quicklj through aniline oil 

13 ^\ash quickly through aniline oil xylol, equal parts 

14 Olear in aylol 

15 Mount in neutral balsam 

COMMENT 

Sections cut at 3 mu ueie found most satisfactorj When thicker than 
5 mu, shai-p differentiation -was obscured 

The use of thionin in tno concentrations apparentlj is necessarj The 
strong solution cannot be followed h\ acid alcohol since the spirochetes are 
\ery frequentlj lost when acted upon br an acid solution for too long a time 

The light jellow color obtained after decolorizing with acid alcohol is much 
lighter than the section freshh cut from the block If the sections are thicker 
than 5 mu, the end color has a brownish tinge, even this though, should be 
lighter than the original section 

All traces of acid alcohol must be remo\ed since anj trace of acid ear 
Tied o'ver to the second thionin solution wall tend to decolorize or disintegrate 
the spirochetes and render the stain unstable 

The time element in staining with 1 1000 thionin is important Good 
nuclear pictures can be obtained by lengthening the time up to forty minutes 
The differentiation in the acetone wood alcohol mixture must then be modi 
fied The disad-vantage is that too long a time in these solutions frequenth 
causes a loss of staining or disintegration of the spirochetes 

Differentiation in wood alcohol acetone is \erj rapid The proper end 
color IS light vellow grej blue The substitution of ethyl for wood alcohol 
gives a solution which is almost as good The results after differentiating with 
50 per cent ethjl alcohol are only fair 

The results obtained are as follows The spirochetes are jet black, the 
nuclei light blue the cjtoplasm is light brown jellow joung connective tissue 
light "Molet, old connective tissue clear light yellow nuclei of lymphocytes 
plasma cells and polynuclear cells are very deep blue 



ALEXIN AND ANTIALEXIC BODIES IN RELATION TO 
BLOOD CULTURE TECHNIC*' 


By L G Hadjopoulos, M D , and Reginald Burbank, M D , 
New York Cit\, N Y 


B UCHNER’S observation that fresh blood was naturally resistant to infec- 
tion led him to postulate the pieseiice of a piotective substance in all fiesh 
blood The importance of this obseivation became evident in subsequent studies 
of infection and disease Immunologj'’ as a science had its leal start in the 
spirited study of the pioperties of this protective element Our old concep- 
tion of blood infections, vaiiously designated as pvemias and sapremias grad- 
ually gave way to such definite scientific termiiiologj’^ as septicemias and tox- 
emias 

The differentiation between bacteremia and toxemia is based mainly on 
the bacteriologic findings on culture of the blood, but, as our present methods 
^f blood culture aie as yet far from perfect the question naturally arises as 
to whetliei certain gioups of so-called toxemias aie not in realitv true low grade 
septicemias The probability of this seemed particularly strong in low grade 
chronic infections wheie the clinical evidences were also in favor of such an 
assumption Our blood cultuie findings in subacute and chronic rheumatoid 
arthritis have justified us in talang this viewpoint 

In our hlood cultuie technic we assumed that a protective substance was 
holding in check the active reproduction and multiplication of the specific bac- 
teria, namely, the “alexin” of Behimg A direct evidence of this inhibition 
was that hanging-diop prepaiations of fresh blood from clinically septicemic 
patients sometimes showed stieptococci, diplococci oi bacilli even in cases where 
the respective blood cultures were sterile 

Subsequent investigation of “alexin” disclosed the dual nature of this sub- 
stance by demonstiating both the specific immune antibody and the nonspecific 
complement an bodj The latter fi action proved the more adaptable for ex- 
perimentation and study, and our attention has in consequence been con- 
centrated on it This woik is a study and presentation of the known anti- 
complementary bodies and their adaptability and value in neutrabzing the 
bactencidal properties of the blood 

the lARious akticomplementary agents 

This gioup will be consideied under the follownng three divisions (1) 
physical agents, (2) biologic agents, (3) chemical agents 

Physical — Undei this heading heat, light, and x-rays have been tested 
The deleterious effect of heat on the complement ivas one of the first observa- 

•From the Pathological Laboratories of Beth Israel Hospital New York and Laboratory 
Recel\ed for publication September IG 1B2B 
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In the light of the abo\e tests neithei suiiliglit nor x-ra^s could be used 
advantageous!} foi our pui’pose The duiation of the exposure effective in 
reducing complement vas even moie deleterious to the pathogenic bacteria than 
the effect of heal at 56° C vithout a coriespondmg destruction of complement 
Tfith the use of heat theie is, m less than a minute, a pronounced effect 
on the complement, a period too short to have any peimanent antibacterial 
effect This finding seemed hopeful, but ue soon disco%ered that short dura- 
tion exposiues e\en at 56° C did not give a peimanent leduction in comple- 
ment The giadiial retiini of complementary \alue (hemoljdic) after one 
minute s inactn ation at 56° C is sliomi in Table I 


Table I 

THE ItETlRN OE THE HEMOLTTIC Y MjLE OF THE COMPLEMENT AFTER ONE MINUTE’S 

Inactivation at 56° C 


HLMVN SEBUM IS C C 



O 

o 

0 15 

0 10 

0 05 

0 04 

0 03 

0 02 

0 01 

Original complemenlarj titer 
before inaetu ation 

-f "f 

+ -L 

+ -■- 



+ + 

+ + 

+ 

Immediateh after inactiv ition 

+ + 

+ 







1 minute after inactivation 

J. 

4. J. 

+ 



_ 



2 minutes after inactivation 


4-4 

44. 

+ 





30 minutes after inactu ation 

+ -^ 

+ T 

+ + 

4 X 

+ 

+ 

- 

- 


++ Indicates complete hemol\si‘! + partial and - no hemohsis 


Table II 

A List op Chemicnls Tested for Their Anticomplementart Values 


Sodium chloride 
Potassium chloride 
Ammonium chloride 
Potassium oxalate 
Calcium chloride 

Alcohol 
Gl} cenn 
Glucose 
Dextrine 
Gum acatn 

Quinine 

Acetanilid 

Phenacetin 

Hg oxxcjanide 

Arsphenamine 

Chloroform 

Yeut 

Pauercatin 

Thyroxin 

Histamine 

Insulin 

Peptone 
Kutnent broth 
Hutnent agar 


complement units 


4 

3 

2 

1 

0 

+ + 

44 

44 

44 


+ x 

4r 

+ J. 

44 

- 

4 + 

4 + 

+ 4 

44 

- 

-^ + 

4 + 

+ 4 

4 

- 

— 

- 

— 

- 

- 

1-4 

44 

44 

4 


-*-4 

x4 

44 

4 

- 

t4 

4 + 


44 

- 

4-r 

44 

44 

4 

- 

x4 

t4 

44 

4 

- 

44 

4 4 

44 

4 

_ 

44 

4 4 

44 

4 

- 

44 

44 

44 

4 

- 

44 

1-4 

44 

- 

- 

— 

— 

— 

_ 

_ 

44 

44 

44 

- 

- 

-^4 

x4 

4 4 

44 


x 4 

t4 

-1-4 

4 4 

- 

4 -1- 

44 

44 

4 

- 

44 

-^4 

4 4 

44 

- 

-^4 

44 

44 

- 

- 

- 

_ 


_ 


•^4 

44 

44 

-1-4 

— 

44 

4. 

- 

- 

- 


++ Indicates complete hemopsl 


partial and — no hemoUsIs 
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B%oclicm%ca.l — This studj was limited to the anticomplemcntarj effect of 
natural and artifieially produced anticomplcments As natural anticomple 
ment ^\e used pooled inaetivatcd anticomplcmentaij human serum An at 
tempt uas made to produce aitificial niticomplement bj injecting active human 
serum into guinea pigs intravenouslj “With both the abo\e methods the 
amount of anticomplcmentan substance used to produce a desired effect was 
so great as to be prohibitive for loutinc woik and even though such large 
amounts were used the 1 ‘csults weic neither permanent noi satisfactorj 

Aiiothei method of inactivating complement emplojed was that of salting 
out through dializing membranes The difficulties tncounteied in this process 
were mainh in keeping the cultmes sterile from e\tcmal contamination, and 
the results obtained were neither constant nor cneouiaging 

Chemical — The list of chemicals c\peiimcntallj used comprises the salts 
of elements that normnlh e\ist in and arc a part of the living mechanism such 
as sodium, potassium, ammonium calcium, iron, etc 

A gioup of metabolic pioducts and certain simple nutritive substances 
which are cvcntualh brol cn up through metabolism such as alcohol glycerin 
sugars, dextiiiies, peptones, etc 

A number of diaigs that arc most commonlj used and have some bearing 
on the metabolic functions such as qumme acetanihd phenacetm, chloroform, 
etc 

A small bst of biochcmicals, the products of glandular activity Wc have 
assembled some of this experimental data m Table II 

COMMENTS 

The above ingredients were added dircctlj to small portions of a pooled 
active serum in a concentration of one per cent After subjecting the serum 
to the effect of the vanous chemicals noted above for one hour at room tempera 
ture, the hemolytic complement m the respective seiaim was tested and the tabu 
lated results obtained In i opeating some of the tests and varying the concentra 
tion of the particular chemical, we observed the existence of zonal variations in 
dicating an optimum concentration In the majority, howevei the degree of 
complement inactivation had a diicct bearing on the concentration In Table II 
it wall be noted that the outstanding anticomplementar> agents are calcium 
chloride, arsphenamine, and peptone 

CVLCrUM CHLORIDE AS AX ANTICOMPLEMENT 

The anticomplemcntai ’3 titei of calcium chloride was determined bj using 
varying quantities of a 10 pei cent solution on a double complement unit of 
pooled human scium It was found that 0001 cc of a 10 per cent or 0 01 cc 
of a 1 per cent solution of calcium contained the unit anticomplcmcntary value 
The various phases of the activity of complement are totallj controlled 
bj one cardinal serologic propertj, namclj tiie i dative tropjsm to a specific 
antigen antibody complex Wliethcr the end result is hcmoljsis or bactenoljsis 
It is simplj the manifestation of cvtoljtic power in the particular instance If 
calcium chlonde can act on one of these piopertics (tlie hemoljtic) it is nat 
Ural to assume a similar effect on other cjtolvtic properties among which the 
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THE EFFECT OF PEPTONE ON BACTERIOTROPIC COAIPIiBlIBNT 

Assuming that the anticomplementaiy titer of peptone is one-tenth that of 
calcium chloride we perfoimed this expeiiment along similar lines, using a 
10 per cent peptone in amounts ten times that of the calcium chloride previously 
employed. The results aie shown in Table V 

T^ible V 


The Effect of Peptone on Bacteeicidai, Complement 


^U2XBEB or T0BES 

1 

2 

3 

4 

5 

6 7 

8 

9 

COMPLEMENTAEY UNITS 

100 

100 

100 

100 

100 

100 


100 

ANTICOMPUEilENTlEY UNITS 


10 

20 

50 

100 


100 

Human blood, defibrinated in c c 

1 00 

100 

1 00 

100 

1 00 

100 



Peptone, 109c solution in c c 


010 

0 20 

0 50 

1 00 


100 

100 

Incubate 30 mm at 37° C 









Inoculate tvphoid, one loopful 

T 

T 

T 

T 

T 

T 

T 


Incubate 30 min pour agar plates 










Besults 


Growth 

after 

5 

mm 

incubation 

150 + + + + + + + + 4'4"^+ + + + 

— +4* + 4* 

{( 

( ( 

15 

i ( 

t t 

5 + + + + + + + + + + + + + + + + + + + + 

- ++++ 

(t 

t t 

30 

t ( 

t i 

10 + + + + + + + + + + 

- ++++ 

<e 

tt 

60 

(< 

{ ( 

5 950 450 + 

— 4-'i~4- + 



120 

tt 

t { 

1 3o0 100 + + + + + + -14* + 

- ++++ 


T a tn-eU e-hour Uphold culture m broth The sign - jndicates the absence of growth 
++++ Innumerable colonies and the numericals the number of colonies per plate 

THE EFFECT OF THE REACTION OF PEPTONE SOLUTION 

TVitte peptone solution is imaiiablj acid A 10 per cent peptone as used 
in our experiments showed an acidity of about 10 per cent We reduced this 
acidity in a descending scale and tested the effect of the varying reactions on 
its anticomplementaiy titei The results as shomi in Table VI prove that 
variations of reaction witlun the limits of oui experiments weie negligible in 
their effects on the anticomplementaiw titei of the peptone 

Table VT 


The Effect of Eeaction on the Amtcomplementakt Property of Peptone 


EEACTION OF PEPTONE 

010 

10 PER CENT 
0 075 

PEPTONE 

0 05 

TITRATED IN C C 

0 025 

0 01 

10 per cent acid 

— 



+ 


75 “ “ “ 

— 

— 

_ 


+ 

5 tt tt tt 

— 




+ 

25 ** 




+ 


Neutral reaction 

- 

- 

- 

± 

+ 


The sign represents no hemoLsIs + \cr\ faint liemoKsis and + partial hemoljsis 


Irrespective of the leaction the anticomplementaiy titei of the 10 per cent 
peptone solution nas between 0 01 and 0 02 cc 

COMMENT 

In the first column of Table VI w'e see the bactericidal effect of fresh 
human serum on typhoid hacdli The checking of groivth is almost complete 
at the end of two hours, and there is no nsible sign of multiplication folloiving 
this period The second and third columns demonstrate satisfactorily the par- 
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Table VII 

A COilBARATITZ TaBLE SHO’Wmtj THE SOTERlOftlTT Or 1^13^0 - 
Ordinary Blood Oulturbs 


SI 



TYPE or 
isolated 

MICROOROANIS^I 


SERIAL NO 
OP REPEAT 
CASES 


cnirt- 


j)reparcd, 
^.s After 
iwe Just 
d to body 
L solution * 
iOnt’s blood 
It- IS poured, 
it the end of 


s 



+ 

Strep vindana 

~ ** 

9 

- 

- 

+ 

Strep viridans 

if 

10 

+ 

- 

+ 

Tjphoid bacillus 

— 

11 

- 

- 

— 



12 

- 

- 

+ 

Diphtheroid bacillus 


13 

— 

— 

— 


Jagn—':: 

14 

4- 

- 

- 

Diphtheroid biiciUus ? 


15 

- 

- 

- 


T' 

16 

- 

- 

- 



17 

- 

_ 

+ 

Strep viridana 

^ 

18 

+ 

- 

+ 

Strep vindans S 


19 


- 

- 

V 


20 

+ 

+ 

+ 

Staph aureus 

_ 

21 

+ 

+ 

+ 

Strep vindatia 14, 18 ’ 


22 

- 

- 

+ 

Strep nndana 


23 

+ 


+ 

Pneomococcus 


24 

+ 


- 

Pneumococcus 


25 

- 

- 

- 

9. 


26 

•> 

— 

~ 



-7 



+ 

Strep hemoljtic 


ZB 

4- 

- 


Staph aureus 


29 


. 

+ 

Strep hemolytic a** 






Corretted 



ni All three 
'ippearance of 

blood plate on 
L examination of 
occi are planted 
)od plate discloses 
lie IS transplanted 
Uidied for biologic 

isolate the strepto 
t of our arthritic 
found, and occa 
led 



6T0 


THE JOTJRNAE OP LABORATORY A^D CLINICAL MEDICINE 


tial neutialization of this bacteiicidal pioperty bj' msuffieient coneentiations of 
peptone Complete neutiali/ation of the geimicidal value occuired m Tubes 4 
and 5 The unit aiitibactencidal titei evidently was lepiesented in an amount 
betv een 0 50 and 1 c c of 10 pei cent peptone A 10 pei cent peptone solu- 
tion vith a leactioii of 10 pel cent acidity pioved to be a satisfactory culture 
medium for the giovtli and development of tvTihoid bacilli as is illustiated in 
control Tube 8 

Tlie application of peptone inactivation of complement for blood culture 
vvoik was emplovmd by us, and a description of the piovisional technic follows 

A 10 pel cent peptone is piepaied, boiled, filteied, and dmded into amounts 
of 2 5 c c each in 5 e e test tubes Aftei two consecutive sterilizations they 
aie stoied in the ice box leady foi use At the time of inoculation with blood 
thev aie lieated to bodv tempeiatuic and nioeulated with 2 cc of the patient's 
blood This IS mixed vv ell, and after one lioui of incubation, half of the mixture 
IS transfeiied to 10 c e of niitiient agai, and a plate is pouied The poUi 
plate and what lemains of the peptone blood mixtiiie aie left in the incubator 
and examined dailv for giowth 

A senes of such blood cultmes from the hospital service propeily con- 
ti oiled with oidniciiv blood eultuie technic is given in Table VII 

Because of the high aciditv of the peptone solution, in the latter half of 
Table VII, the leaetion wall be found corieeted to almost neutial This was 
done 111 01 del to find out whethci oi not a collected leaction w'ould lesult m a 
lugher peiceiitase of positive findings The lesults as shovvoi in the table did 
not show much vaiiatioii Bacilli of the paiacolon group, such as typhoid, 
usuallv lequiie acid media and consequently did not grow well in the neutral- 
ized peptone muxture 

An analvsis of Table VII shows the supeiioiity of the peptone neutralized 
complement method in detecting streptococci in the blood stieam The com- 
panson of the findings bv both methods is demonstiated in Table VIII 


Table YIII 

Couparativt Eesolts or Nutrient Agar axd Peptone Neutralized blood culture With 
AN Analysis or the Type or Organish Isolated by Either Method 


NUMBER 

PtSUME or riNDINGS OF 

CULTURES 

PER 

CENT 

ANALYSIS agar. 

POSITIVE 

DIPTERENCES TEPTONE 
NEGATIVE 

AGAR. 

negative 

PEPTONE 

POSITIVE 

BOTH 

CULTURES 

POSITIVE 

Botli tests positive 

18 

36 

Str Tit & Hem 

7 

4 


Both tests negative 

17 

34 

Pneumococcus 1 


1 


Total agreement 


70 

Diphtheroids 1 

1 

1 


Nutrient agar positive 



Tj-phoid Bac 2 


3 


Peptone nentnlized negative 

5 

10 

Staphvlocoeoiis 1 

2 

9 


Nutrient agar negative 



5 

10 

18 


Peptone neutralized positive 

10 

20 

Total positives 



33 

Total disagreement 


30 

Total negatives 



17 

Difference favoring peptone 


10 

1 Tot'll number of cultures 

~ 

50 


THE SPECIAL BLOOD CULTURE TECHNIC FOR THE DETECTION OP STREPTOCOCCI 

Because of the selective antieomplementaip property of peptone we have 
devised the following blood culture technic foi the isolation of streptococci in 
low grade chronic infections, cspeciallv aithntis 
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A 10 per cent solution of peptone (Digestive Ferments) is prepared, 
filtered, sterilized, and divided in amounts of 10 c c m 20 c c test tubes After 
a second sterilization the tubes are stored in the ice box for future use Just 
before inoculation with the blood to be cultuied, the tube is heated to bodj 
temperature and neutralized with lee of 1 per cent sodium carbonate solution • 
To each tube of the neutralized peptone we add 2 c c of the patient ’s blood 
This IS well mixed, incubated for one hour, and the first blood plate is poured, 
using 2 c c of this mixture Similarly another plate is poured at the end of 
twentv four hours and also one after forty eight hours’ inenbation All three 
plates are left in the incubator and examined daily for the appearance of 
growth 

Any suspicious colony is smcaied on the surface of the blood plate on 
which it IS found, and a slide is also made and stained After examination of 
the stained specimen all colonics suspected of being strcptococei are planted 
in broth The following morning the surface growth on the blood plate discloses 
the homol> tie properties of the organism while the broth culture is transplanted 
to differential sugar media for final classification as well as studied for biologic 
properties 

Bj the application of this teehnie, we have been able to isolate the strepto 
coccus from the blood stream in approximately 10 per cent of our arthntic 
cases Both hemolj'tic and mndans streptococci have been found and ocoa 
sionallj a nonhemolytic (nonxiridans) growth was encountered 

6 EiST Sevzktt ElQBTn Stsezt 


In our attonipta at Isolation of streptococci from stool cultures our laboratory technicians 
William Strlefler and Katherine Kaufman have noted that while 1 per cent sodium carbonate 
did not manifest an> deleterious effect on streptococci this concentration was suinclent to 
check completely the growth of gram negative flora for a period of app otlmntel% fort -eight 
hours As a consequence of this observation the mixing of a small portion of stool the size 
of a pea in 10 c c of 1 per cent sodium carbonats. solution and leaving overnight In the 
Incubator renders the Isolation of streptococci from subsequent blood agar pour plates ex 
tremelj simple and easy 
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Bt M Starb Nichols, PhD, and J Warren Jackson, MD, Madison, Wis 


T he discovery of the diazo reaction for bihrubin by Ehrlich (1883), and the 
application of this test by Hjmans van den Bergh (1913, 1921) to clinical 
practice has stimulated voik in the dilSeientiation of types of 3 aundice and 
of certain blood diseases in ivhich there is blood destruction and liberation of 
hematoidin The compliciti of the original method has retarded the use of 
this valuable test Purthermoie, van den Bergh ’s original method using the 
ihereal ihodanate standaid introduces two or three definite errors, le, in- 
^.omplete extraction of the coloi, concentration of the standaid by evaporation 
of the ether, and lack of identical shade of color of this rhodanate standard 
with the coloi pioduced in the leaction McNee (1925) has reported that van 
den Bergh now advises the use of a cobalt sulphate solution in tlie proportion 
of 2 161 gm of the anhj droiis salt to 100 e c of distilled water, to replace the 
non standard and to equal the coloi of 1 unit (1-200,000) of bilirubin While 
this standard compares quite well in color intensity ivith the rhodanate stand- 
ard it is not the same shade of color as the diazo-bilirubin produced in the 
seium, and is difficult to use on that account Ehamy and Adams (1928) have 
proposed a potassium permanganate solution but this solution in its diluted 
form IS veiy unstable and cannot be employed in ampoule color standards 
In our standards we use a mixture of cobalt chloride, hydrochloric acid, 
and watei The hydiochloiie acid changes the yellowish pink natural cobalt 
color to that of violet pink and produces an exact match in shade for the color 
produced in the quantitative ran den Beigh test 


PREPARmON OP standards 


A solution of puie biliinbin was piepaied of the strength of 1 part of the 
pigment to 200,000 paits of the solution and therefoie contained 1 unit (van den 
Bergh) to each c c of the solution The cobalt chloride, hj drochloric acid water 
solution was then adjusted to pioiide an exact match foi this color when 1 c c 
of this solution vas treated aceoiding to van den Bergh ’s procedure This mix- 
ture of cobalt thus standardized proiided the standard for 1 unit of bilirubin 
(van den Bergh) Standards ranging from 0 5 to 10 units were then prepared 
in a like manner The details of the prepaiation of these bilirubin solutions 
aie given as follows A chlorofoimic solution of biliiubin was made in con- 
centiation of 1 part of the pigment to 5000 parts of chloroform Prom this 
stock solution of biln ubiu the one unit strength was prepared by diluting 0 5 
c c of this stock solution to 20 c c with a mixture of chloiofoim and alcohol 
Table I shows the exact quantities used m preparing the bilirubin solutions 
of exact umt strength from 0 5 unit to 10 units 


•From the Stale Laboratl)r^ of H'Cienc and the 
ronsin General Hospital Lnhersltj of Wisconsin 
Recehed for puhlicatlon October 9 1929 


Department of Clinical 


Patholoffj 


Wis 
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Onr diazo bilirubin colois weie made from these bihinbin solutions in 
exactly the same manner as though they ivcre serums containing these definite 
units of bilirubin and iv as as follows To 1 c c of the bibrubm solution of 
desired unit strength 3 25 e o of 95 per cent alcohol and 0 75 c c of fi eshlj 
prepared diazo reagent were added Fire minutes time was allowed to 
elapse and the appropriate permanent color standard was made to match the 
diazo bilirubin color as developed at the end of the above time interval 


Table I 



SnowiNO 

Peepaeation of 

Bilirubin 

Solutions 


AMOUNT 

AMOUNT OP 


TOTAL 


ACTUAL 

STOCK SOLTI 

CHLOROFORM 

AMOUNT 

VOLUME 

STRENQTII 

AMOUNT OF 

TION BILIRU 

ADDED TO 

OF 95 pee 

OF THE 

OF 

BILIRUBIN 

BIN PEESENT 

MAKE 

CENT 

BILIRUBIN 

THESE 

PRESENT IN 

IN 20 c c or 

SOLUTION 

ALCOHOL 

soLunoss 

BILIRUBIN 

1 C C OF 

PINAL 

25 PEE CENT 

ADDED 

OP KNOWN 

SOLUTIONS 

THESE 

DILUTIONS 

CHLOROFORlt 


STRENGTH 


SOLUTIONS 

CC 

C C 

CC 

CC 

UNITS 

MO 

0 25 

4 75 

15 

20 

0 0 

0 002o 

05 

45 

15 

20 

1 0 

0 005 

10 

40 

15 

20 

2 0 

0 01 

15 

35 

16 

20 

3 0 

OOl'" 

20 

30 

15 

20 

40 

0 02 

25 

25 

15 

20 

50 

0 025 

30 

2 0 

15 

20 

CO 

0 03 

35 

15 

15 

20 

70 

0 035 

40 

10 

15 

20 

80 

0 04 

45 

05 

15 

20 

00 

0 045 

50 

0 

15 

20 

10 0 

0 05 


In the preparation of these standaids it was found that 41 c c of eoncen 
trated hydroohloric aoid to 100 cc of final solution furnished the oorreot 
acidity, and that the amount of cobalt needed was directly proportional to the 
bilirubin content Prom the above standardizations and these findings n e hav e 
found it possible to duplicate the standards simply by referimg to the dilu 
tiou table Solutions required A 20 per cent aqueous solution of freshly 
crystallized eobaltous chloiide (CoCl OHO), concentrated hydrochloric acid 
(sp gr 1 2) , and distilled water Table II gives the amounts of these soln 
tions necessary to duplicate these permanent color standards 

Table II 


Foe Duplication or Pepuanent Coloe Stinbibps 


VAN DEN BERQH 
UNITS REPRE 
SENTED 

AMOUNT OF 20 
PEE CENT COBALT 
SOLUTION 

AMOUNT OF CONCEN 
TRATED HTDEOCHLO 

BIC ACID 
(SP OR 12) 

DISTILLED WATER 
SUFFICIENT 
QUANTITY TO 
MAKE 


ac. 

C C 

C C 

0 

0 

0 

100 

05 

0 65 

41 

100 

10 

13 

41 

100 

20 

2 6 

41 

100 

30 

3 9 

41 

100 

40 

52 

41 

100 

50 

65 

41 

100 

60 

7 8 

41 

100 

70 

91 

41 

100 

80 

10 4 

41 

100 

90 

117 

41 

100 

10 0 

13 0 

41 

100 
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Use of Permanent Color Standards It ivill be noted that we use 1 c c 
of the bilirubin solutions representing units but this is diluted to 5 c e when 
the diazo-bilirubm color is made Oui standards are made to compare with the 
diazo-bilirubm colors theiefoie no factor is used foi obtaining the end-result 
The most convenient method for making the determination is as follows 
Prepare the color standards according to Table II Pioeure small flat-bot- 
tomed glass ampoules holding about 2 e c These ampoules should be of clear 
glass, of the same diametei and provided with a long drawn-out neck for 
seabng Pill these ampoules with the prepared permanent colois, label with 
unit contents and seal in flame The standards so prepared keep indefinitely 
if moderate care as to heat and light is observed A similar empty ampoule 
mthout neck is used for the diazo-bfiirubin color in the quantitative estimation 
The seiTim is obtained free from hemolyzed blood m the usual mannei To 1 
c c of this serum add 2 c c of 95 pei cent alcohol, mix well in centrifuge tube 
and centrifuge to separate the precipitated protein fiom the clear fluid To 
1 c c of this fluid contained in empU ampoule, add 0 5 c c of 95 pei cent alcohol 
and 0 25 cc of freshly prepared diazo leagent Wait five iii'inuies and eom- 


1 ' I . w 

' h h r'Cvr*'!^' - h 


Fiff 1 — Illustration of permanent color standards and comparator box. 




pare in comparator box (see Pig 1) with the permanent standards making 
jour observation toward a source of diffuse bght (a strip of ground glass, 
such as photographers use, or even a thin sheet of white paper placed back 
of the standards and sample will aid in the comparison) Eead the units 


tabue in 

Blood Bilibubin Normal 


CKSE 

VUilBER 

ICTERUS 

irUEPHY'S 

TECnVIC 

(1926) 

VA^ DEN 

BERGH 

QUALITA 

TIVE 

YA^ DEN 

BERGH 

QUANTITAT 

IRON 

ST\>H>ARDS 

UVITS 

TAN DEN 
BERGH 
^3UA^TITAT 
PERMANENT 

STANDARDS 

UMTS 

4 

5 

del dir 
reaction 

10 

1 0 

11 

6 

e s 

10 

1 0 

15 

5 

f ( 

10 

1 0 

IG 

5 

<t 

10 

1 0 

29 

5 

tt 

05 

05 

45 

5 

(f 

10 

10 

58 

5 

1 1 

05 

0 5 

61 

5 

t f 

05 

05 

6G 

5 

i i 

10 

1 0 

71 

5 

tt 

05 

05 


rmAL CLINICAL DIAG- 
NOSIS AT TIME OF 
DISCHARGE FROM 
HOSPITAL 


Chrome endocemcitis 

Duodenal ulcer, spastic 
cobtis 

Chronic appendicitis, 
chronic tonsilhtis 
Spastic colitis 
Dermatitis herpetiformis 
Parkinson’s disease 
Threatened abortion 
Pennephntic abscess 
Osteochrondromatosis 
Ptosis of right kidney 
Observation 
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TABt£ IV 


Blood Biliedbjn Patholoqio 


CASL 

NUMBER 

ICTERUS 
INDEX. 
MURPHY s 
TECHNIC 

VAN DEN 
BERQH 
OOALITAT 

VAN DEN 
BEBOB 
QBANTITAT 
IRON 

standards 

UNITS 

VAN DEN 

BEBOn 
QUANTIT VT 
PERMANENT 

STANDARDS 

UNITS 

FINAL CLINICAL DIAGNOSIS 
AT TIME or DISCHARGE 
FROM HOSPITVL 

1 

35 

dol dir 






reaction 

80 

80 

Bemicious anemia 

2 

8 

del dir 






reaction 

20 

2 0 

Arteriosclerosis wltli 

5 

100 

imm dir 



b>pcrten8ion 



reaction 

45 0 

45 0 

Carcinoma of pancreas 

6 

3 

dol dir 






reaction 

04 

05 

Abortion. 

7 

8 

del diT 






reaction 

16 

1 5 

Chloccystitis 

8 

12 

del dir 






reaction 

25 

25 

Pernicious anemia 

9 

50 

imm dir 






reaction 

85 

90 

Cholelithiasis 

10 

40 

imm dir 






reaction 

56 

55 

Cholelithiasis 

12 

25 

imm dir 






reaction 

6 25 

65 

Acute choJecj’fltitis 

13 

5 

del dir 






reaction 

08 

1 0 

Spastic colitis chronic 

14 

25 

imm dir 



cholecystitis 



reaction 

70 

70 

Cholelithiasis 

17 

10 

del dir 






reaction 

20 

20 

Chrome cholecystitis 

10 

15 

imm dir 






reaction 

30 

25 

Subaente cholecystitis 

20 

8 

dol dir 






reaction 

10 

10 

Pernicious anemia 

22 

1 

no rcaetion 

0 

0 

Carcinoma of hepatic 

25 

15 

del dir 



flexure of colon 



reaction 

25 

25 

Stone in common duct 

20 

4 

del dir 






reaction 

1 0 

1 0 

Itctroperitoneal abscess 

27 

0 

del dir 






reaction 

10 

10 

Chrome cholecystitis 

28 

5 

dol dir 






reaction 

08 

10 

Chronic cholecystitis 

30 

30 

del dir 



ovarian evst 



reaction 

50 

50 

Cholelithiasis 

31 

10 

del dir 






reaction 

25 

25 

Cholecystitis f 

32 

20 

imm dir 



Chronic colitis 



reaction 

50 

50 

Chrome colitis cholelithi 

33 

15 

del dir 



asis 



reaction 

30 

30 

Pernicious anemia 

34 

35 

biphasic 






del react 

10 0 

10 0 

Empyemia strep hemo 

35 

10 

del dir 



lyticus B type 



reaction 

20 

2 0 

Pernicious anemia syph 

36 

S 

del dir 



ilis 



reaction 

15 

15 

Tuberculous meningitis 

37 

8 

del dir 






reaction 

15 

15 

Pernicious anemia syph 

38 

6 

del dir 



ills 



reaction 

20 

20 

Cliromc cholecystitis 

39 

6 

del dir 






reaction 

10 

10 

Pernicious anemia 
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Table IV — Cont’d 





VAN DEN 

VAN DEN 


CVSE 

ICTERUS 

INDEX 

VAN DEN 
BERGH 
QUALITAT 

BERGH 

QUANTITAT 

BERGH 

QUANTITAT 

PINAL CLINICAL DIAGNOSIS 
at time of DISCHAEGE 

NUMBER 

murphy’s 

IRON 

PERMANENT 

from HOSPITAL 

TECHNIC 

STANDARDS 

STANDARDS 





UNITS 

UNITS 


40 

2 

del dir 
reaction 

0 5 

05 

Carcinoma of bladder 

41 

0 

del dir 
reaction 

15 

15 

Secondary anemia from 





bleeding hemorrhoids, 
tonsilbtis 


42 

6 

del dir 
reaction 

10 

1 0 

Pernicious anemia 

43 

8 

del dir 
reaction 

10 

1 0 

Chrome cholecystitis 

44 

1 

no reaction 

02 

02 

Carcinoma of stomach 

46 

6 

del dir 
reaction 

10 

10 

Acute cholecystitis 

47 

100 

imm dir 
reaction 

32 0 

32 0 

Acute cholecystitis 

48 

8 

del dir 
reaction 

10 

1 0 

Spastic colitis 

50 

6 

del dir 
reaction 

15 

1 8 

Arrest pul T B Pos 






Bible chron cUolecysti 
tlB 

51 

6 

del dir 

10 

1 2 

Chron spastic colitis, 



reaction 



chronic cholecystitis 

52 

15 

del dir 

20 

20 

Carcinoma of stomach 



reaction 



■with metastasis to liver 

54 

25 

imm dir 
reaction 

60 

6 25 

Syphilitic aortitis 'with 
decompensation — 
general anasarca 

55 

S 

del dir 





reaction 

10 

1 0 

Ruptured ectopic preg 

56 

8 

del dir 



nancy 



reaction 

20 

20 

Pernicious anemia 

57 

8 

del dir 
reaction 

20 

2 0 

Pernicious anemia 

50 

60 

20 

20 

del dir 
reaction 

55 

60 

Secondary carcinoma of 

del dir 



Iner 

62 

S 

reaction 

5 5 

60 

Secondary carcinoma of 

del dir 



liver 



reaction 

10 

10 

Secondary anemia due to 

63 


no reaction 



bleeding hemorrhoids 

2 

0 

0 

Chronic colitis, chronic 

64 

65 

2 

20 

no reaction 
imm dir 

0 


hypertrophic arthritis 

0 

Nephrobthiasis 

67 

6 

reaction 
del dir 

50 

50 

Acnte cholangitis 

68 

15 

reaction 
imm dir 

1 5 

15 

Amebiasis, histolytica 

60 

4 

reaction 
del dir 

20 

3 0 

Acute cholangitis 

72 

4 

reaction 
del dir 

0 5 

0 5 

Prob chrome cholecjstitis 

74 

20 

reaction 
del dir 

06 

05 

Spinal cord tumor 

75 

10 

reaction 
del dir 

4 0 

40 

Chronic cholecystitis 



reaction 

30 

30 

Pernicious anemia. 
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Table JV — Covt^b 


CASE 

NOaiBEB 

ICTEEUS 

INDEX. 

TECHNIC 

VAN DEN 
BtEOn 
OUMJTAT 

VAl DEN 
BEROU 
QUANTITAT 
lEON 

STA DABBS 
UKIXS 

TIN DEN 
BEECH 
QU\NTITAT 
PEEHaNENT 
STANDARDS 
UMTS 

FINAL CLINICAL DIAGNOSIS 
AT TIIIE or DrSCHARGE 
FBOII HOSPITAL 

77 

20 

imm dir 






reaction 

50 

50 

Chrome cholecvstiUa 

78 

50 

mm dir 






reaction 

10 0 

10 0 

Carcinoma of pancreas 

79 

50 

imm dir 



vnth metastasis to liver 



reaction 

20 0 

20 0 

Catarrhal jaundice 

80 

20 

del dir 






reaction 

30 

30 

Patient Ino 79 three days 

SI 

25 

imm dir 



later 



reaction 

90 

90 

Chrome cholecvstitis 


directly from the color standards after matchm^ h*o calculation is neces 
sary as this •n’as taken into consideration in the preparation of the table 
Time Factor Diazo bilirubin color increases in intensity for about the first 
hour but most of this color develops within the first five minutes Our stand 
ards were matched at the end of five minutes and therefore give the most 
accurate results when the color is compared at that time 


CLINIC \L RESULTS 


Blood bilirubin was determined both by the use of these permanent color 
standards and by the original van den Bergh method using the etheieal solu 
tion of iron rhodanate These comparative results are giien m Tables III 
and IV 

SUMMARY 


A simplified technic for the colorimetric determination of blood bilirubin 
18 given While van den Bergh 's method for this determination is followed 
up to the colorimetric comparison this latter comparison is simplified so that 
a determination of blood bilirubin can be made as easily as a phenolsul 
phonephthalein (PSP) function test Clinical results are given to show 
the degree of accuracy to be expected as compared with the old colorimeter 
method 
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THE HEATING OP SEBUJI IN THE HAHN EBACTION* 


Bt M B Kurtz, D V M , M S , Lansing, ]\Iich 


I N THE Kalin reaction, and in many of the Wassermann technics, serum is 
usually heated for thirty minutes at 56° C before being tested ^ The term 
“inactivation” is ordinarily applied to the pioeess, although the function of 
the heat treatment in the Kahn reaction is apparently not to destroy native 
complement It is questionable -whether complement plays a role in this 
reaction It is more hkely, as recently observed by Nishio® in Kahn’s lahora- 
toiv, that the function of heating is to reduce the protective properties of the 
serum albumins to precipitation 



fli I— j 1 i 1 1 — I 1— j 1 — I 1— 1 l—l — 1 U_1 1 1 ' I I I I - I i I— I 

SO eCC ^SO SOS 


Fig 1 — Potenc> ot serum heated at 56' C for different time periods 


During the development of the Kahn test, experiments -were canned out 
to determine the optimum heatmg period for serum at 56° 0 It ivas found 
that the sensitiveness of the precipitation reaction increased ivith the duiation 
of the heatmg treatment, optimum results being obtained after heating for 
about thirty to sixty minutes at 56° C“ Puithei heating at this temperature 
caused piactically no change in sensitiveness until the heating penod ex- 
ceeded one and one-half hours after ivhich a shght deciease in sensitiveness 
ivas observed A more pronounced fall in sensitiveness was mduced by sub- 
jecting sera, that had already been heated at 56° C for one-haLE houi, to pro- 
longed heating at 62° C Based on these experiments, the heatmg period 
chosen for the Kahn test was thirty minutes at 56° C It has seemed reason- 
able to suppose, however, that the satisfactory results ohtamed with this 
standard heating period might he duplicated by using a somewhat highei 
temperature for a period less than thirty minutes, thereby shortening the 
time required to carry out the test This article presents a brief summary of 
the experiments carried out together with the results obtained 
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experimental 

In these studies, the Kahn qualitatnc and quantitative procedures were 
used In the former procedure, a proportion of serum to antigen suspension 
u as einploj ed, correspondmg to that of the third tube of the regular 3 tube 
Kahn test One half the regular amounts of suspension and serum were 
used, namelj, 0 006 ce suspension and 0 07 cc serum, because of the limited 
amount of mdividual serum available Standard Kahn antigen was used 
throughout these studies Each seinm was divided into two portions, one 
portion being heated for thirty minutes at 56° C and seiving as a control, 
while the othei portion was heated at a higher temperature foi varjmg 
periods of time The sera were kept stoppered during the heating period in 
order to prevent evaporation 

Experiment 1 — One portion each of 950 seia was heated at 56° C for 
thirtv minutes, while the other portion in each case was heated for ten minutes 
at 60° C The qualitative 1 tube procedure was eniplov ed in making the tests 
and the results recorded on a + + + + basis as is illustrated in Table I Identical 
results were obtained with the two portions in 915 (96 3 per cent) of the 
sera used A variation of more than + was show n bj onlj 11 sera of which 
6 showed stronger reaction w hen heated for thirtj minutes at 66° C , and 
5, on the other hand, gave stronger reactions when heated at 60° C for ten 
minutes 

Table I 

Eftect or Different Heating Periods of 8ebovi on Sevsitiveness of 
Eahk Beactionb 


NO or 6ZRA 

KEKCrrON AITEB ITEATINO TOR 
TBIRTT MINUTES 

AT 56 C 

REACTION AITEE HEATING 
rOB TEN MINUTES 

AT 60 C 

144 

+ + + + 

+ + + + 

3 

+ + + + 

+ + + 

1 

+ + + + 

+ 

1 

+ + + 

+ + + + 

11 

+ + + 

+ + + 

4 

+ + + 

+ + 

3 

+ + + 

± 

3 

+ + 

+ + + + 

2 

+ + 

+ + + 

5 

+ + 

+ + 

2 

+ + 

+ 

2 

+ + 

± 

1 

+ 

+ + 

2 

+ 

+ 

1 

+ 

± 

7 

4- 

A- 

C 

* 

- 

2 

— 


4 

— 


746 

- 

- 


It appears from this experiment that with serum tested by means of the 
qualitative 1 tube procedure, a heating period of ten minutes at 60° C is 
eqmvalent to the regular heating period of thirty minutes at 56° C 

Experiment S — The quantitative procedure was employed with 65 strongly 
positive sera, again using the heating period of ten minutes at 60° C and the 
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contiol period of tliiitj minutes at 56° C The results obtained aie listed in 
Table 11 Tlieie was agreement in 59 (91 per cent) of the sera In the case 
of the other 6 sera (9 per cent) the variations did not exceed the difference 
hetu een the numhei of Kahn units given hj' one serum dilution, and the num- 
ber that V ould be given by the next higher oi next lower dilutions, the sensi- 
tueness being sometimes slightly below that of the contiol This experiment 
thus confirms the result of the pre-vious experiment 

Table II 

ErrECT OF Different Heating Periods of Serum on Sensitiveness op 
Quantitative Kahn Keactions 


NO OF KAHN UNITS AFTER NO OF KAHN UNITS AFTER 
NO OF SERA HEITINO SERUM FOB THIRTY HEATING SERUM FOR TEN 

MINUTES AT 56° C MINUTES AT 60° C 



Expenment 3 — The effect of heating serum at 62° C for five minutes was 
then studied, using the 1-tube qualitative test with 260 sera, and the same 
system of contiols as in the previous experiments Besults identical with those 
of the controls were obtained in 245 (94 2 per cent) of the sera, as is shown in 
Table III The remaining 15 sera gave variations ranging from + to + + +, 12 


Table III 

Effect of Different Heating Periods of Serum on Sensitiveness of 

Kahn Keactions 


no of sera 


REACTION AFTER HEATING 
FOR THIRTY MINUTES 
AT 56° C 
+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + 

+ + + 

+ + + 

-L + + 

+ + 

+ + 

+ + 

+ -^ 

+ 


REACTION AFTER HEATING 
FOE FIVE MINUTES 
AT 62° C 
+ + + + 

+ + + 

+ + 

± 

+ + + + 

+ + + 

+ + 

± 

4* I- + -I 
+ + 

+ 
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(5 per cent) showing less sensitive reactions than the control, while the other 
3 (1 per cent) gave more sensitive reactions Considering the relatively large 
number of nndersensitive reactions shown by the serum fractions heated for 
five mmutes at 62° C, this heating period does not appear to be satisfactory 
for the test 

Experiment 4 — A heating treatment of three minutes at 65° C was then 
tried emploj ing 35 sera and controlled in a manner similar to that used m the 
previous experiments Tlndersensitive results as compared with the control 
were obtained with 20 per cent of the sera while only one serum fraction 
showed a more sensitive reaction than that of the control 

Experiment 5 — ^An experiment was carried out to determine the relative 
sensitiveness of a serum heated at 56° C for varying time periods Several por 
tions of a strongly positive pooled serum were placed in a water hath at 56° C , 
portions being removed at successive intervals and tested by means of the quan 
titative procedure The length of the heating periods ranged from ten minutes 
to five hours The results with this pooled serum are plotted in Fig 1, in 
which the ordmates represent serum sensitiveness m Kahn units, and the 
abscissae represent the heatmg period in minutes The sensitiveness increased 
consistently until the heating period reached fortj minutes, and remained 
practically the same until the seventy minute period was reached Longer 
heating penods reduced the sensitiveness, but even the maximum heatmg 
period (five hours) did not reduce the sensitiveness to that of the unheated 
serum The results obtamed with this serum eonfirmed the general relation 
between the sensitiveness and the heatmg period brought out m Kahn ’s early 
studies 

Experiment 6 — Employing a method similar to that of the previous expen 
ment, a serum was heated at 60° C , portions bemg withdrawn at mtervals 
ranging from two to one hundred and thirtj minutes and tested by means 
of the quantitative procedure The results of this experiment show that a 
serum heated at 60° C reaches its maximum sensitiveness in a comparatively 
short time, in this case between two and fourteen minutes Portions of this 
serum heated for longer periods showed a fall in sensitiveness, reachmg a level 
below that of the unheated serum when the heating period reached eighty 
minutes 

CONCLUSIONS 

1 Heating of serum m the Kahn test for ten mmutes at 60° C gives prac 
tically the same results as the regular heatmg period of thirty mmutes at 56° C 

2 Serum heated at temperatures of 62° C or more is not satisfactory for 
use in the Kahn test 

3 Serum heated at 56° C reaches maximum sensitiveness m from thirty 
to seventy mmutes while serum heated at 60° C reaches maximum sensitive 
ness m from two to twelve mmutes 
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MULLER’S CONGLOBATION REACTION FOR THE DIAGNOSIS OP 

SYPHILIS" 


By Zebud si Punn, Halifax, Nova Scotia 


i N PRESENTING tins papei on Sluller’s conglobation reaction, ive aie simply 
attemptmg to make a compaiison between this test, whieb we believe is 
little knovn in tins coimtij, and the well-known Kahn test So muck litera- 
ture has appealed in the journals in lecent yeais conceimng the relative mer- 
its of flocculation tests as coiiipaied ivith the complement-fixation tests that 
it has become definitely appaient that the flocculation test is lapidly supplant- 
ing the complement-fixation leaction as a loutine laboiatoiy measuie Pew 
laboi atones ha\e adopted the newei test nithout fiist having convinced them- 
sehes of its piactical value bj^ luinnng long senes of iiaiallel tests with the 
complement-fixation sjstein in use The choice of the flocculation test to be 
used is a mattei to be deteimined in the same mannei, and it was with this 
view in mind that tlie senes piesented i\as undei taken It is sufficient to say 
here that the onlj differences in the vanous flocculation tests so far brought 
forth, and they aie legion, aie the vanations in the coneentiations of the com- 
plex reagents under study The plijsical and biologic pnnciples involved are 
identical in all cases 

The technic presented heie is the same as used by Muller himself in 
Vienna, the onh -variation being in the inattci of readings Muller makes a 
reading after the mcubation penod and again aftei the lacks have stood at 
room temperatuie for eighteen liouis, and aveiages the two We made one 
reading only at the end of tlie total peiiod, Avhich seemed pieferable for pur- 
poses of compaiison The leadings of the thiee tubes weie aveiaged to gi-ve 
the final report of the stiength of leaction 

The antigen is piepaied by adding one part of ox lieait (removed from 
the apex of the heait, all fiee fat cut anai, and maceiated in a food chopper) 
to thirtj parts of 96 per cent alcohol The heait muscle is added slowly, a 
small bit at a time, while the beakei containing the alcohol is kept in constant 
motion to obtain as much exti action as possible The flask is stoppeied with 
a rubber cork and placed m the incubator foi eighteen hours at 56° C and is 
shaken fiom time to time during the day After the incubation period has 
elapsed, the flask is allowed to stand at room tempeiatuie for forty-eight 
hours The contents aie now caiefullv filtered placed in a brown bottle and 
allowed to stand at room tempeiatuie for at least tv o months At the end of 
two weeks if there is any visible sediment on the bottom of the bottle, the 
contents must be again filtered When the antigen is fulh matured, it is 
cholesterinired bj adding 7y2 c c of per cent cholesteiin in alcohol to each 
30 c c of the extract This amount (approximately 38 c c ) is evaporated to 
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8 c c in a boiling water bath, this extract constituting the finished product 
Such a process is not so laborious as it would seem if one has been accustomed 
to making the similai alcoholic extiact used in the complement fixation tests 
In any case, it is ad\isable to pui chase the antigen, that is, the final extract, 
from a reliable maker It may be obtained from Scheiing in Berlin, but we 
are not advised if it is possible to obtain it in this country 

The only difficult phase of the test is in making the dilution of the stand 
ard extract with saline solution for use in the test proper The dilution is 
carried out as follows Eight c c of the standard extract aie placed in a test 
tube and incubated in a vater bath at 56® C for one half hour The heatmg 
causes the resolution of anj flakj particles Five c c of saline solution (0 9 
per cent) aie placed in a small glass bowl about 45 mm m diametei (No 1), 
and 50 c c of saline placed in a second bowl of the same size (No 2) The 
salt solution in both glass bowls must be biought to a tempeiature of 17° C 
accurate to within half a degree When tlus has been done the contents of the 
test tube pieMouslj incubated foi one half hour aie pouied into glass bowl 
No 1 and as quicklj as is possible the contents of glass bowl No 2 are added 
to this mixture The colloidal solution thus obtamed is poured into test tubes 
18 to 20 mm in diametei, sealed nitli India rubber stoppers and placed in an 
incubator (56° C ) for tuentj four houis It is then ready for use In order 
to obtain a good conglobation icagcnt the diiections given here should be 
strictly adhered to, especially in regard to the tempeiature of the salt solu 
tion, period of maturing, size and sealing of the glass vessels, temperature of 
the water bath, incubator, etc 

These physical data ha\e been \evy carefulh worked out bv Muller to 
ensure an optimum dispersion of the colloidal antigen 

The Test Pjope) — The scia are innctnated for one half hour in a water 
bath at 56° C Three small, thoroughly cleaned test tubes (Widal tubes) with 
an innei diameter of about 8 mm arc set up foi each case to be tested To 
these are added 0 15 c c (3 drops), 0 2 c c (4 diops) and 0 25 c c (5 drops) 
of the sera, respectively The antigen in the test tubes is shaken once or 
twice to ensure that an> fiocculi are resuspended and to each tube is added 
0 5 cm of this matuiated antigen The racks are shaken by hand for a few 
seconds and then placed m the incubator (37° C ) for six to eight hours when 
they are removed and left to stand at room temperature for from nine to 
fifteen hours before the final reading is made 

In the case of a positive reaction one obtams a fiee suspended globular 
compound of a white or yellowish white gelatinous appearance in the middle 
of the cylinder of fluid, usually with a more dense rather darker colored cen 
ter, and surrounded by a soft veil like covering If the antigen has not been 
properly prepared, the conglobation has often a more dense crumbly appear 
ance The various degrees of strength of reaction are read according to the 
completeness of the formation of the “conglobaf and to the amount of floe 
dilation visible The occurrence of nonspecific reactions is extremely rare 
When they do occur, a dense precipitate of large flal es is visible which are 
so different in appearance from the specific reaction that they cannot be mis 
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taken It is cliaracteristic of nonspecific reactions that the loiver serum doses 
often react more strongly than the highei dose, this being in the natuie of a 
zone phenomenon 

Avahjsis of Eesxilts — In the whole senes investigated, the two tests were 
in absolute accordance in the frankly negative and fiankly positive cases 
These we shall not consider further Table I shows the relative strengths of 
reaction of the tvo tests in a series of selected, untreated, “bordei-lme” cases 
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The cases in Table I were selected at random from the senes to present 
the types of reaction met with m the weakly positive cases In this class of 
cases, for the vhole senes the Muller test gave a stionger reaction in 80 per 
cent of the sera examined, complete agreement in 15 per cent, and disagree- 
ment in 5 per cent The latter are composed principally of cases which gave 
a one-plus or a plus-minus leaction to the Kahn test and a negative reaction 
to the hluUer Fiom this it would appeal that the Kahn test was more sensi- 
tive m these faintly positive reactions, but it must be pointed out, however, 
that the Muller test is ver} much easier to read and especially where there 
IS onlj the faintest amount of flocculation present This factor must be taken 
into account, in spite of the fact that the Kahn tests were all read by an expert 
with a very considerable experience Again, the Kahn tests showed little 
reaction m the first two tubes m the tests and qmte a strong reaction in the 
third tube, which brought the average of the three tubes up to a much higher 
level than would ha^ e been the case if each individual tube was taken as a 
criterion of its own sensitiveness This v as not so in the Muller test , a grad- 
ual increase in the degree of the reaction being the general rule, which shows 
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quite conclusn ely that the Muller antigen is the more sensitive of the two 
Coupled with this fact ha've already seen that in no case did the Muller 
test give a positive reaction uhere the Kahn test remained negative The 
converse was true m 5 per cent of the 300 cases examined This would be 
interpreted by us as an additional indication that the Muller antigen is even 
more sensitive than the Kahn That jt is not too sensitive is borne out by the 
fact that m no case did we get a ‘false positive” reaction 

Table II is composed of cases selected in the same manner as those in 
Table I and represents reactions of a stronger nature Here, too, it will be 
seen that the LIullcr test ga'vc a stronger reaction than the Kahn In 85 per 
cent of the cases in this group the Muller test gave a stronger reaction than 
the Kahn test, in 12 per cent there was agreement and m 3 per cent the Kahn 
test ga\c a stronger reaction than did the Muller test Although the strength 
of reaction in eases of tins type is not so significant as that in Table I it is 
additional e-vidcnce of the sensitiveness of the Muller antigen 
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In the 3 per cent of cases in this group which gave a stronger reaction 
with the Kahn test than with the Muller test, 2 per cent of the Kahn reactions 
were of the type shown by No 13, that is, sera which ga\e a stronger reaction 
in the higher dilutions than in the lower Although this type of serum is not 
often met with, it is significant that the Kahn test gave a descending degree 
of reaction to the higher dilutions where the Muller gave an ascending degree, 
as was the case in the weak positives 

We were not in a position to make a detailed study of treated cases and 
will, therefore, not attempt to analyze results of those we have done m this 
senes 
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CONCLUSIONS 

1 The teclinie of the Mullei reaction is as simple as that of the Kahn, 
i\ith the exeeptioii of the pieparation of the antigen, whieh is both more 
eomplicatecl and time eonsuming 

2 The Muller leaction is eonsideiably easiei to read than the Kahn This 
1 educes the peisonal element of error and makes foi more unifoim interpieta- 
tion of results 

3 The Sluller leaction is more sensitive than the Kahn reaction in weakly 
positive cases and gnes a stiongei leaetion in cases with a higher degiee of 
positn eness 

4 Although the antigen is more sensitive than the Kahn antigen we did 
not encountei anj “false positives,” which aie easily detected by the marked 
differences in the flocculi 

The tests i^ere earned out in the Public HciltU Laboratory of Nova Scotia under 
the direction of Dr D J MacKen 2 ie The Kahn tests were done by Miss M L Low, 
chief technician in the same laboratory My thanks are due to them both 

REFERENCES 

Baruch, F Deutsche med Wchnschr 64 Aug 3, 1928 
Tataru, C , and Konradi, D Klin 'Wchnschr 7 April 28, 1928 


A MICROSCOPIC SLIDE PRECIPITATION TEST FOR SYPHILIS WITH 

UNHEATED SERUM^ 


By B S Kline, M D , Cleveland, Ohio 


•^HE microscopic slide precipitation test foi syphilis vith unheated serum, 
described below, gives lesults almost identical with those of the test with 
heated seium and is more sensitive than the Wassermann test of heated serum 
V ith the same antigen 

The pi ecipitation test with unheated seium based upon the principles of 
the micioseopic slide precipitation test foi syphilis with heated seium,^- - like 
the lattei, is a tlioioughly satisfactory simple test for use in the diagnosis of 
sj-philis 

THE MCROSCOPIC SLIDE PRECIPIT VTION TEST FOB S'YPHILIS ISUTH UNHEATED SERUM 

Into each of 36 iings on three glass sbdes, 0 05 c c of unheated seium to 
be tested is delnered from a pipette (the tip of the pipette is placed in the 
center of the ring and the serum allowed to run out Eighteen sera in dupli- 
cate are pipetted) 

After all the seia aie pipetted, one drop of 5 per cent salt solution (about 
0 015 c c ) IS allowed to fall from a capillai-j pipette into the seium in each 
ling 


•From the Laboratorv Department of Mount Sinai Hospital 
ReceUed for publication October 28 1929 
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The slides (in a holder) are rotated on a flat suiface with moderate %ngor 
for one minute 

Into one lialf of the serum salt solution mixtures, one small drop (about 
0 007 c e ) of sensitii e antigen emulsion is allowed to fall from a capillarv 
pipette Into each of the other serum salt solution mixtures, one small drop 
(about 0 0065 c o ) of yen sensitnc antigen emulsion is allowed to fall from a 
capillary pipette 

The slides in the holder are rotated on a flat surface ivith moderate vigor 
for four minutes 

The results are examined at once through the micioscopc at a magnifica 
tion of about 100 times (low power 16 mm objective, ej epiece lOX or 12%X) 
with the light cut down ns in studving nrinan sediments and recorded in terms 
of pluses according to the degree of clumping and size of clumps 

MATERIALS FOR THE MICROSCOPIC SLIDE PRECIPITATION TEST FOR SYPHILIS WITH 
DNHEATED SERHM 

Glasswart — ilicroscopic slides 2 b\ 3 inches as purchased are rubbed on 
both sides with bon ami paste (prepared by alloning a cake of bon ami to 
remain in sufficient narm water to coter it for twelve hours or more The 
paste keeps well, but may require sbght dilution uith watet from tune to 
time) As soon as the paste is drv (in about five minutes) it is completely 
removed from the slide with a soft muslin cloth For convcnienee the shdes 
cot ered with paste may be stuck to each other, allow ed to dry and cleaned at 
anv time Upon the clean slides, 12 paraffin rings cacli with an inside diam 
eter of 13 mm are mounted On slides so cleaned scrum spreads freelj After 
use, the slides mat be washed in hot water and prepaiod again as outlined 
above 

Instrument for Making Paiaffin Rings — This is essentiallv the instrument 
proposed by Green ’ A piece of soft iron wire (No 28) 14 cm in length is 
wound twice tightly around a test tube about 13t4 mm in outside diameter, 
forming a double loop and leat ing a double shaft about an inch in length The 
two shafts are then twisted together to nithin a quarter of an inch of the 
free end After remoiang the looped wiie from the test tube a piece of hnen 
thread (No 12) about a aard long is started from the free end of the shaft 
after being fastened here bv a single tavist of the two free ends Three long 
turns are made, reaching the loop which is then tightlv wound with the 
thread, the wmding is continued up the shaft to the free end where it is 
fastened between the two ends of the wire bv tw istmg them The loop is then 
bent at right angles to the shaft It is then icshaped bj working it against 
the bottom of the test tube mentioned above The shaft is then mserted into 
the handle of a teasmg needle or into a straight hemostatic forceps 

The paraffin nngs are made by dipping the instrument into smokmg 
paraffin (about 120° C ), draining quicklv at one point and transferring the 
remainder to the glass slide 

Pipettes The pipettes used for delivering the sera are the ordmary 1 o c 

pipettes, graduated m 0 01 c o The pipette for the antjgen dilution is a capil 
lary pipette made from glass tubmg 8 to 10 mm in diameter with the tube 
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about % mm in diameter, deliAeimg a drop equal to 0 0065 to 0 0075 c c (77 
to 67 drops per e e ) The pipette for the 5 pei cent salt solution is a similar 
capillarj pipette uith the tube about % mm in diameter delivering a drop 
equal to about 0 015 c c (33 diops per Yz ce } 

Salt Sobtiion — Five pci cent sodium chloiide (c p or reagent, Merck) 
solution is used in the test This is made u ith distilled water (Distillata, 
Cleveland) haiing a Pj, of 5 4 to 6 0, such water gnes very light purplish-red 
to medium piiiplish-red color u itb ehlorphenol red indicator (La Motte) Dis- 
tilled water haiing a Pn of 5 2 oi less, gives a yellou color with this indicator 
and IS not as satisfactory 

Aniigcn — The antigen is a lipid obtained bv precipitation in acetone at 
50° C to 37° C of concentrated absolute alcohol extract of beef heart muscle 
pon der (Dif co) The details of its pi eparation ai e gn en m a previous report - 
Antigen Emnlswns — The antigen emulsions have the following formulas 


1 VETY SENSITIVE ANTIGEN EMULSION 
0S3 cc Distilled Miter (Pn 5 4 to 0 0) 

1 23 c c of 1 per cent Cliolestcrin (Pfan 

stielil c p ) in absolute etlnl ilco 
hoi (994- per cent) (Prepared in 
about fort) five minutes bi placing 
in an oven at 50° to oG° C and 
shaking genth a few minutes at 
fifteen minute intervals ) 

0 1 c c Antigen 

2 2 c c of 0 S3 per cent ’’odium Chloride 

(c p or Peagent, Alcrck) solution 
(made nifh distilled vater Pn 5 4 
to GO) 


2 SENSITIVE ANTIGEN EilULSION 

0 S5 c c Distdled vrater (Ph 5 4 to 6 0) 

0 93 e c of 1 per cent Cholestenn (Pfan 
stichl c p ) in absolute ethyl alco 
hoi (99+ per cent) 

0 1 t c Antigen 

2 5 ec of 0 85 per cent Sodium Chloride 
(c p or Reagent, Merck) solution 
(made with Gistilled water Pn 5 4 
to 6 0) 


These emulsions aie prepaied as follows 
Into a one ounce bottle 0 85 cc of distilled water is pipetted 
The bottle is held at an angle and the 1 per cent cholestenn m absolute 
ethvl alcohol (09* per cent) is allowed to run along the side of the neck of 
the bottle 

The bottle is gentl} rotated from the neck for twenty seconds 
The bottle is held at an angle again, and 0 1 e c of antigen is pipetted 
against the side of the neck from a 0 2 c c pipette (graduated in thousandths) 
The bottle is proniptla stoppered with a cork and shaken fairly vigorously 
(the fluid thrown from bottom to cork and back) for one minute 

Last h , the 0 85 pei cent sodium chloride solution is allowed to run in 
quite rapidly, the bottle is stoppered again and shaken as previously for one 
minute 

The emulsions, when exammed through the microscope, at a magnification 
of about 100 times, show numerous ver\ fine particles hut no clumps whatever 
The emulsions when tested on heated syphilitic sera show a steady increase m 
sensitivity for one-half hour after preparation, a maximum sensitivity from 
one-half hour to six hours after preparation followed by a slight steady decline 
in antigenic power They are, therefore, used in tests on unheated sera any 
time from one half to six hours after preparation 
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(For illustrations of glassivaie, holders and results, see articles ’ ’ ) 

Tables I and II sliou a comparison of the results of the precipitation test 
of unheated serum rntli otliei tests foi sj philis (Approximately 20 per cent 
of the sera tested uere fiom siphilitic patients) 

The tables show that the micioscopic slide precipitation test for syphilis 
with unheated serum gives lesults almost identical with those of the precipita- 
tion test Mitli heated serum and gives moie positive lesults than the Wasser- 
man test (heated seium) with the same antigen 

Table III shous that the unheated serum precipitation test gives results 
almost identical with those of the defibiinated linger blood precipitation test^ 

COMMENT 

The piecipitation test foi svphilis with unheated serum, although based 
upon the piinciples of the test with heated seium, differs from the latter m a 
number of ways 

In the first place, a quaiititi of salt solution is added to unheated serum 
to increase its agglutinating powei to equal that obtained by heating serum 
at 56° C for one half hour 

In unheated seium tests, the quantity of electrolytes present must be 
carefully controlled, since lelatueh little more or less than the optimum quan- 
titj changes the result ajipieeiablj Heated seium, on the other hand, is 
much less affected by the addition of electioljtes In testing unheated sera, 
therefore, it is of the greatest impoitauee to know' the nature of the distilled 
water used m the prepaiation of the salt solution and antigen emulsions to be 
added 'When distilled watei containing lelativclv many acid ions (Ph 5 and 
less) IS used for the test piepaiatioiis, 0 015 ec of 3 per eent sodium chloride 
solution IS the quaiititj to add to 0 05 c c of serum for maximum sensitivity 
TTheii distilled water oi Pu 5 4 to 6 0 is employed, 0 015 c c of 5 per cent 
sodium chloride solution is the amount to add for maximum sensitivity 

Kesults with distilled water of P„ 5 4 to 6 0 m the pieparation of the salt 
solution and antigen emulsions hare been definitely better than those with 
water of Pn 5 0 and less 

In the two tests, no appiceiablc difference m results occurs when antigen 
emulsions are used one-half hour to six hours after preparation In the un- 
lieatcd scrum test with antigen emulsions over six hours old a slight steady 
dcclme in sensitnitv of results occuis In the heated serum tests, on the other 
hand the same emulsions give equally sensitive lesults for at least forty-eight 
hours after prepaiation 

'With proper precautions, as noted above, the microscopic slide precipita- 
tion test for svphilis with unheated serum gives results almost identical with 
those of the test with heated serum 

CONCLUSION 

The microscopic slide precipitation test foi sv-phihs with unheated serum 
described above, gives results almost identical with those of the test with 
heated serum and is more sensitive than the Wassermann test with the same 
antigen 
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A JIETHOD FOR THE DETERJIINATION OF THE CALCimi 
CONTENT or PUS* 


By JIeier Bebef Ph D \nd Sheriun S Pjnto, A B , Omaha, Nebraska 


I N CONNECTION with some work iindertal en here it was necessary to deter 
mine the calcium content of small quantities of pus Although methods for 
this arc a 4 ailablc it was thought that a simple procedure reqmnng no special 
equipment would be of ^aluc The method suggested hcic requires only ap 
paratus found m the ordinary clinical or chemical laboratory and is easily 
earned out Although tested by us only on pus and blood scrum, wo see no 
reason -yNb^ it might not ho applicable to any biologic material 

METHOD 

The material to be analyzed is measured by means of an accurately call 
brated pipette into a py rex centrifuge tube of 15 c c capacity, or else placed 
directly m a similar taicd tube and weighed To this is added 1 or 2 c c con 
centrated HNO 3 and sea oral drops concentrated H 0 Merck s Superoxol was 
used by us A aery small piece of quartz or fused silica is placed m the tube 
to prevent bumping and loss of matcnal by spattering When working avith 
pus it aaas also necessarv to add nn antifoaming substance before starting the 
heating We found the addition of one drop of octa he alcohol to be satisfactory 
for this purpose The mixtuic is then digested ba heating cautiously oaer 
a flame More HNO 3 and H 0 aie added from time to time as these sub 
stances boil off m the heating The mntciial can be heated practically to dry 
ness since charring does not interfere The charred material is oxidized easily 
by further addition, of HNO 3 ^^d H O and continued heating When all 
organic matter has been oxidized the contents of the tube are heated almost 
to dryness in order to remove most of the HNOj Water is then added and 
the acid neutralized by dilute NH^OH using phenol led as indicator If the 
quantity of pus is so small that only a small amount of calcium is present, a 
known amount of calcium is added at this point One c c of a solution con 
taming 0 1 mg calcium may be used foi this purpose The \olumc m the tube 

From the Department of Blochemistrj CoHeffc of Medicine University of Nebraska. 
Omaha Nebr 

Received for publication lso\ember 5 10*^ 
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now made up to 4 c c The pioeedme fiom now on is the same as that of 
(he oidinars Ivramei-Tisdall method^ Add 1 cc of satuiated (NH 4 ) 2 C 204 
and allow tlie mivtuie to stand for one half houi Centrifuge for five minutes 
and then ]ioui off the supernatant liquid being caieful not to lose any of the 
piccipilatc The tube is then allowed to diam upside dowm for five minutes 
and the piccipitate is then washed with 3 e c of 2 pei cent NH 4 OH Centrifuge 
again foi fi\e minutes and again poui off tlie supernatant liquid and diain. the 
lube upside dowm foi fi\e minutes In the diainmg, the tube is allowed to 
stand on a soft piece of gauze or filter papei to absorb the liquid After the 
diaining, the lip of the tube is wiped to ienio\e any liquid that might be 
adlieient Add 2 cc of N II-SO^ and titiate wnth 0 005 N K]Mn 04 at a tem- 
peiatiire of 70° C 

COMMENT 

The lesults obtained bi this method aic guen in Table I For these analyses 
both blood senim and pus w ere used In the case of the blood serum, the results 
are compaicd with those gotten b^ the ordmaiy Kiamer-Tisdall piocedure It 
is to be noted that thei agiee quite closely when the quantity of calcium is 
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1 MG 
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METHOD 
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Scrum I 
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! DO 


110 

K Ti 

00 

it 

OSlO 

1 0 09S 
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W Ai 
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K T 
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113 

K T 

+03 

it 

0 "1" 

00 


18 3 

W A 

+7 3 

1 1 




13 0 

WA 

+2 0 

Serum II 


, 00 


10 5 

KT 

00 

(t 

0 31G 

0 09S 


10 5 

W A 

00 

(< 




10 7 

W A 

+0 2 

t t 

' 0 51G 

' 0 0 


12 2 

W A 

+17 

Scrum ill 

! 1014 


0 11c 

114 

W A 

+0 1* 
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10 7 

Incin 

0 0 

i t 

2 02c 



10 5 

W A 

-0 2 

it 




10 4 

W A 

-03 

Pis (B) 

1 oca 


0112 

10 5 

Incin 

00 

t ( 

1 1052 

1 00 

1 0102 

97 

W A 

-08 


iHtlioa TIk cilctiliitions -noio Io';t ^n<l arc thrrerore not gl\en here 

'I'-’T represents Lr-imer Tistlsll W-A represents wet ashing the procedure suggested 


her 


Un tlic casn of the piis samples re^uUs ob»alned bj our procedure are compared with 

f ntri »i\ InrtTtrr'itinn T<ntV> -n 


propel h adjusted Attention is diawm to tlie fact that when the amount of 
oaltiiim tufsent is ^el^ small the determination bv piecipitation and subsequent 
titiation melds inaccmate lesailts But if a small amount of calcium is added 
's sumre^ted in this method, cnois aie eliminated and our lesults check with 
tho'-e obt uned bt othci methods It is of coui’se, undei-stood that the amount 
of calcium added should not be too gieat in pioportion to that present From 
our owm results it seems safe to idd as much as twice the quantity alreadv 
piesrnt without introducing am doubt as to the aceuraev of the findings If 
tnc amount added is ureatcr than that, one might question the validitv of this 
procedui <' 
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In the case of the pus samples, there were onlj tno instances ivherc enough 
mnteiial ivas available foi comparison of the icsults obtained by tlus technic 
inth those obtained bv incineration These, honevei, show a fair agreement 
The othei values given foi the calcium content of pus (Table II) agree quite 
closely mth those given bj Pnesnci and Rosen foi the calcium content of pus 
obtained from various tissues 

Table IT 

CALCiUii Content or Pus or Sorr Tissue Orioin as Detekvuvfd bv thf Procedure 

SuoorSTED 


60UECE 

AJfOUVT 

VMOtINT ca 

VDDEO 

MO 

VilOUXT 

Ca FOUND 

MO 

ca CONTENT 

MO PER 100 

GM 

Hipi 

1 915 

00 

0 224 

111 


1 229 

00 

0 12G 

10 3 

Ears 

0 401 

0 098 

0153 

112 

tt 

0 355 

ooos 

0134 

10 1 

Legs 

0 654 

0 098 

0 1G4 

10 1 


*Tho Bamplca of pus from the hip arc from the same Intllvldual but tahen at dllTerent 

times 


*The samples from the car are also from the some Intlixldual but represent different ears 
•This represents a serous ocudato token from a severe bum 


The authois are indehted to Di Philip Romonch, of the Department of 
Otorhinolarj-ngologj , for suggesting the problem and for aid m collection of 
some of the samples of pus 

beferevces 

1 Hawk P B , and Borpcim 0 Practicnl Phjaiological CJicnnstrv, cd 0 Philadelphia P 

Blakiston’s Son and Co, p 408 

2 Fricsner Isidore and Rosen, Samuel A Now Aid in the Diagnosis of Mastoiditis 

Arcli OtolarjTig 7 317, 1928 




DEPARTMENT OF REVIEWS AND ABSTRACTS 


Robept a Kii dcffe, M D , Absteact Editof 


ACIDOSIS Prep-iratlon of Sodimn Bicarbonate for Intrapentoneal Use, Sbohl. A T 
Am J Child 38 053, 1029 

One hundred cubic centimeters of 1 3 per cent sodium bicarbonate (isotonic) is placed 
in a 200 cc piTex flash IVe have used pressure bottles such as are generally cmplojed for 
citrate of magnesia, or pvrex nursing bottles have been used uath good success A few 
drops of phenol red arc introduced Carbon dioxide from a tank is passed into the solution 
until the color of the solution corresponds to that of the standard buffer solution at Pn 7 2 
(this contains 8 parts of 15 molar sodium phosphate and 2 parts of sodium biphosphate) 
which contains the same amount of indicator A rubber stopper is inserted tiglith This is 
covered watti tno laicrs of tin foil or hcavv paper A string is tied tightly around the neck 
of the fla«k to hold the stopper in place The flask is then autoclaved at 15 pounds (6 8 
kg) pres'ure for fifteen minutes Ocoasionalh, a stopper will leak or a flask will break 
in the autoclaie Tlie temperature should be reduced gradually The solution heated be 
comes more alkaline or if chilled in the ice box more acid, owing to the effect of temperature 
on exchange of carbon dioxide in and out of the solution On return to room temperature, 
its original color should return Such a. solution max bo kept at least two weeks without 
alteration 

TISSUE Methods for the EUstoIogic Study of Normal and Diseased Bone, JafCe, H L 

Arch Path 8 817, 1920 

This paper, which is in the nature of a general renew, presents a comprehensive renew 
of methods too long and too detailed to be satisfactonh abstracted but well repaying 
pcru'al 

KNEE JOINT EFFUSIONS Erythroblasts and Myelocytes In Traumatic Knee Jomt 

Effusions, Kling, D H. Am J Surg 7 824, 1920 

In intraarlicular fractures bone marrow elements will reach the knee joint Erythro 
blasts and mvelocxtcs signifx an intraarlicular fracture, the presence of fat indicates severe 
lajuncs 

Complement Preservation of, Euffner E Z Iramunitnt 60 16G, 1929 

Ruffnc' believes 10 per cent solution of sodium acetate containing 4 per cent boric acid 
!o be *he bccf, the nevt best being 10 per cent sodium chloride with 4 per cent boric acid 
and diij'cd vitli an equal volume of glrccrol 

EETICUEOCTTES A Stmple Method of Obtaining Permanent Preparations, Wright, J BL 

Glasgow M J 3 2‘i2, lojn 

A crop of saturated aqueous solution of crcsvl blue, about one sixteenth of an inch m 
diamcV-, is put on the car ,ith the broad end ot a needle The skin is punctured through 
tl e drep, -’rd when t! e mixture i« about ore eighth of an incli in diameter films are made 
an cover shp-^ in tl e ordin irx \ av Thc--e arc allowed to drv in air for three to four minutes 
a'd arc t! ‘a ''aired with Leishni in 
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XTEOBILIK DeteimlnatJon of, In TJrine Tteler BuH d sc. pharmacol 36 555, 1029 

To 20 c c of nnnc add 5 c c of nonnal sodium hj-droxide and 25 c c of 10 per cent 
banum cliloride A nonnil urine containing 0 45 gm of urobibn per 100 arill give a filtrate 
the same color os a 0 004 per cent solution of potassium bichromate 

SYPHILIS A Bapid Precipitation Test Kosenthal, L Proc Soc Eiper Biol £, lied 
27 61 1029 

Inactivated senim la used 

The antigen is prepared bN adding 2 per cent solution of cJiolostcrm in acetone to an 
equal volume of alcoholic beef heart csiraet This extract is obtained bj adding 5 ec of 
alcohol (95 per cent) for every gram of beef heart bw e)e poivder from tvhich the ether 
soluble substances vrere previously removed bv ether extraction 

BLOOD TEANSPUSION In Diseases of Infants and CMJdren, Krabulik L and Koch 
LA. Am J Dis Child 39 34 1030 

The authors determine the dose by the formula 

Weight ^ . 

2 X 500 = amount to be given. 

Height +40 

PNEUMOCOCCUS Nutrient Medlnm With LIrcr Extract Qulroga B Bev Soc Argent 
do biol 6 4 1028 

Extract beef liver with 2 parts of 05 per cent NaCl solution for tro hours at 45* 0 
heat slotvlv to CO Ci C filter through paper and then through a sterilized cylinder Between 
2 and 5 per cent are added to broth of Pn S 4 

TISSUE Hemateia stain Korebauser S I Stain Tech 6 13 1030 

Paraffin or celloidin sections of Bourn or Zeoher formo) malenal are run down to water 
and stained about five minutes in Maver^s heraalum (0 5 gm hematein ground up in a glass 
mortar vntb 10 c c 05 per cent alcohol and added to 500 c c of 5 per cent aqu solution 
potassium alum) Binae 1 to 3 seconds lu tap water Dip 1 to 3 seconds In cosin B (1 
part 0 5 per cent solution in 20 per cent alcohol added to 2 parts distilled water, filtered 
from time to time) Wash several minutos in runuing water or in several changes of tap 
water Dehydrate and mount, with unattached celloidm sections this may be done by 
running up to 95 per cent alcohol spreading on slide blotting, wetting with absolute alcohol 
draining and mounting in cuparal 

TUBEBCLE BACILLUS Comparison of Petroff s and Petragaani b Methodis for Primary 
Culture Terzanl A Gior di chn med 11 7 1930 

Preparation of the Petragnani Medium 

In a 1 liter beaker place 150 cc of fresh niilfc 6 gm of potato chlorophyl (sic) 1 gm 
of peptone and fragments of whole potato about the size of an egg The beaker is placed 
in ft water bath and heated to boiling The mixture should bo gently agitated until the milk, 
peptone, and ehlorophjl have formed, a sort of curd (five to ten minutes) after which the 
mixture la left in the boiling uaterbath for one hour It is then removed and when the 
mixture has cooled to below 60 (sic) 4 whole eggs and the yolk of a fifth are added with 
thorough mixing under aseptic precautions The homogeneous mixture is then filtered through 
fiterile gauzo into a sterile 500 cc Erlenmeyer flask Twelve ounces of neutral glycerin 
and 10 ounces of 2 per cent aqueous solution of malachite green axe then added 

The medium is now distributed in tubes which are slanted in a coagulator at S5* C 
for twenty hve minntes 

Preparation of Spntum for Culture 

A few centimeters of sputum are placed in a sterile beaker and made homogeneous 
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bv agitation witti stetile stiot witti the addition of sevcrat diops of litmus solution and sufficiont 
i per cent sodium hydroxide solution (equal volumes oi more in accordance ivith the original 
consistencj of the sputum) The mixture maj be placed in the incubator at 37° 0 though 
this IS not essential 

The reaction is then neutralized bv the addition of 10 per cent hvdrochlone acid This 
must be carefully done uith continuous agitation of the mixture as the addition of an excess 
of acid mil vitiate the results 

Inoculation About 0 a cc ot the ticattd sptiimeii is planted in each of not less than 
4 or 5 tubes Tlic plugs are piislied in, cut oft level mth the top of the tube, and noli 
parafdned If necessary this should bo repeated to prcicnt drjing out The cultures are 
incubated in a hoiizontal position so that the liquid inoculum is distiibuted over the surface 
of the medium They should not bo disturbed for 4 or 7 days Colonies are punctiform 
and light velloiv in color and stand out distinctU against a green background Later thci 
become more or less confluent 

TUBERCULOSIS A Biologic Reaction in the Urine of the Tuberculous, Rranco, E 
Pat e Cbn di Tubere 2 Sin, 1929 

The test in question is that proposed by Piazzi 
Preparation of the antigen 

A rabbit (1500 gm ) is immunized mth four intrapcritoneal inycctioiis of Koch’s old 
tuberculin 

The injections are gucii ten dass apart in the following anioiiiits 2 cc , 4 cc , 6 
c c , and 10 c o 

The animal is bkd mth sterile precautions fifteen days after the last injection 
The test 5 c c of urine, prefciablj sterile, and lendeied clear and limpid by filtration 
are placed in each of two sterile tubes To one is added 0 I c c of tlio immune scrum The 
other tube is the control Both tubes are incubated at 37° C for tivonty four liours 

There are two phases to the leaction The fust, lead after incubation, is the prccipitat 
ing phase and consists in the appearance of a precipitate in the test tube and not in the 
control If precipitation appears in both tubes, the reading is positiie onlv when it is greater 
in the antigen unne tube 

The second or lytic phase is deteianined by the biuret test, both tubes being filtered and 
the filtrate stratified on an alkaline coppei solution (10 per cent potassium hydroxide to which 
25 cc per liter of 3 per cent copper sulphate is added), and read after incubation for 
twenty minutes 

A positive biuret reaction in the antigen urine filtrate and not in the control indicates 
tuberculosis 

According to Piazza the reaction is positive when 

1 The first phase is seen only in the urine antigen tube or is greater than in the neutral 

tube 

2 The lytic phase occurs only in the fiist tube 

3 Both phases occur in the same urine 

BACTERIOLOGY Convenient Platimun Needle, Mndge, C S Am J Pub Health 20 
195, 1930 

Into a glass tube of suitable length, one end of which has been rounded in the flame, 
IS inserted a copper ware so bent that a considerable pull is needed to dislodge it The 
platinum mre is fused to the end of the copper mre by heating the copper wire and thrust 
ing the (red hot) platinum wire into its melted end 

BLOOD CLOT CULTURE The Comminution of Blood Clots for Cultures, Sellers, T T 
and Morris, J F Am I Pub Health 20 195, 1930 

Satisfactory comminution of the clot may be secuied by placing it in the barrel of 
a sterile 10 cc Luer syringe, ex-pcUing the air, and pressing the clot through the nozzle of 
the syringe 
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BLOOD AMYLASE Vahic of Estimation in the Diagnosis of Pancreatic Disease Elman 

E Arnesson, N and Graham, E A Vrch Surg 19 943, 1929 

A method is described based upon the vxscoait) of starch solution 

Viscosimeter The instrument used is of the type originally designed by Ostvrald It 
IS TJ shaped ^nth a capillary tube and bulb inserted into one arm The starch solution 
(6 c-c, of a 3 per cent solution) is introduced into one arm of the tube and, by suction on a 
rubber tube, is draivn above the upper mark into the other arm, thereupon the suction is 
released As tho level of the fluid passes this point the stop watch is started, and as the 
second mark yust below tho bulb is passed the watch is stopped This time interval (in 
seconds) IS taken as the measure of viscosity \ iscokimtters v,ero selected which hod an 
outflow time for water of from fifteen to twenty seconds or for the starch solution of from 
forty to fifty seconds This sliort period enables one to make more rapid readings and gives 
values as accurate as those with tubes having a much longer outflow tunc Several readings 
aro made to check tho constancy of the \iscosity, and ordinarily 04 cc of the plasma to be 
tested IS added A few bubbles of air arc blown through to insure mixing, and readings 
are made every few minutes until there is a 20 per cent reduction in tho outflow time, that 
IS, in tho viscosity The number of minutes required to reach this point is recorded A 
graph may bo plotted if desired with viscosity m seconds, and time in minutes as axes It 
forms almost a logarithmic curve, and, ns reported in a previous communication this tune 
interval, in minutes, bears an inverse linear relation to the amount of amylase added, that is 

tho reaction follows Arrhenius rule T =~^ where T equals the time required to effect a 
given change and Q equals the concentration of enzyme used to effect this change The addi 
tion of 0 4 c c of blood plasma to 5 c c of starch solution affects tho initial viscosity so little 
that no correction is necessary for tho zero point This is dno to the fact that tlie blood 
plasma has about the same viscositv ns tho starch preparation used In the case of 
plasma with higher concentrations of amylase a smaller amount may be ndded that is 01 
mstead of 0 4 ce 

A water bath with gla^s sbdes is used the back wall being frosted A light behind 
it gives satisfactory illumination The water is kept in circulation b> air blown through 
it, and the temperature is maintained at 37 5 C ± 0 1 C by means of a mercury thermostat 
and a small gas flame The nscosimctcrs, as well as all pipettes are plugged wath cotton 
to preclude tho entrance of particles of saliva All glassware is kept scrupulously clean, for 
any adhering particle mai affect the passage of fluid through the capillary tube As a 
routine, the following solutions are run through before being used each time cleaning solo 
tion, tap water, alcohol and ether 

Starch Solntion We found variations in the composition of vanous preparations of 
soluble starch so that for any scries of observations it is necessary to obtain a good supply 
and to use the same preparation throughout The batch that we are now using is made up 
as follows Three grams are weighed out and added to 70 c c of cold distilled water and 
shaken until the suspension is homogeneous It is then brought to boil over a free flame 
with constant shaking, in not less than tlirec minutes, although a longer period does not alter 
the properties of the final solution Thirty cc of Sorenson's fifteenth molar phosphate buffer 
are added (Pn C 8) and the flask is stoppered with a cotton plug and autoclaved for fifteen 
minutes at 10 pounds (4 5 kg ) pressure Just before it is ready to use it is filtered through 
paper, and 5 c c portions are transferred to the viscosimeters The solution, if kept sterile 
at 37 C mav stand for from several hours to a day or two without altering its usefulness 
but if kept several dais changes seem to occur Blood is obtained by venipuncture it is 
oialatcd, and the clear plasma used Standing in the ice box for from twelve to twenty 
four hours does not alter its diastatic power but longer periods may do so 

Calculation of Amylase TJmts With 0 4 cc of normal oxalated plasma from the 
human adult a reduction of 20 per cent in the outflow time is effected in about thirty 
minutes, or with 0 2 c c in sixty minutes One unit is arbitrarily taken as the amount of 
enzyme mice which will reduce the viscosity 20 per cent in one hour The formula for 

60 

determining amylase units (ATT) on this basis is A TT ■, which is simply Arrhenius' 

rule with the factor of concentration added In the foregoing formula, A TJ equals units 
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per cubic centimeter, T, time on mmutes required to reduce the nscosity 20 per cent and V, 
volume of enzyme Bolution (plasma) used to effect this change 

It was found convenient to have a solution of sabva or of pancreatic juice diluted so 
that 0 1 c c of it was as active as 0 4 e c of normal human serum It keeps well in tho ice 
box for several months or more, provided a crystal of thymol is added In this way a 
standard control was available at aU times without the necessity of obtaining normal plasma 
Uniform values (from 4 3 to 6 8 units) were found in a series of twenty five unselected 
cases in which there was no suspicion of disease of the acini of the pancreas The same 
“normal" range of values was found m eleven additional cases in which the pancreas was 
actually examined and found to be normal, seven of these by palpation at operation and four 
by microscopic section after autopsy 

Definite deviations from this “normal" range nere found in twenty one of twenty 
three cases in which disease of the pancreas was found either at operation or at autopsy 
In most instances a moderate or marked increase in the blood amylase was found (from 7 S 
to 150 umts) , m some a definite decrease occurred (from 0 5 to 3 1 units) Tho significance 
of these observations has been pointed out 

The determination of blood amylase has been of undoubted clinical value in a number 
of cases both in excluding suspected disease of the pancreas and in adding conclusive con 
firmatory evidence when the clinical picture was indefinite or vague Jaundice, per so, has 
no influence on the amylolyfic power of human blood unless disease of the pancreas is also 
present 

NEGEI BODIES Rapid Method for, Petragnam, G Bull Inst Siornt Milanese 7 

557, 1928 

The methods given are very useful for the rapid demonstration of Negri bodies and the 
mordant for staining bacteria Tho author’s mordant is as follows Solution I ground 
potassium alum (cryst) 3 gm lead acetate (cryst) 0 5 gm , glacial acetic acid 3 drops, dis 
tilled water 100 gm , dissolve on water bath and mix intli Solution II tannic acid 7 
gm , ferric chloride 2 gm , methyl alcohol (pure) 35 gm , distilled water 15 c c Pilter after 
two to three days, dilute wath 50 or more volumes of methyl alcohol 

METHOD A (FOR SECTIONS) 

Run through xylol and absolute alcohol Treat five to ten seconds in dilute mordant, 
wash rapidly with absolute and 95 per cent ethyl alcohol, stain ten to twenty seconds with 
good eosm (“spintus loslich Grubler" specified, 0 5 gm in 100 c c 50 per cent ethyl alcohol) , 
wash slowly with water, stain one minute with Mayer’s hematoxylin (hematoxybn 1 gm 
sodium lodate 0 2 gm , alum 50 gm , water 1000 cc), wash rapidly with water, stam with 
methylene blue (methylene blue Grubler 1 gm , water 1000 c c ) until violet (if blue, it is 
overstained), dry with filter paper, wash and shako fifteen to twenty seconds with absolute 
alcohol contammg 0 25 per cent N/2 NaOH, wash with 90 to 95 per cent ethyl alcohol until 
a general blue, two changes of absolute alcohol, xylol, mount in neutral balsam Stains 
nerve cells blue, nucleus dark blue, capillaries wath nucleus and endothelium brilliant red, 
red globules red, Negn bodies eosm red 

METHOD B 

After xylol and absolute alcohol treat a few seconds with mordant diluted in 100 to 
200 volumes, wash with absolute alcohol, then 75 per cent alcohol, stain thirty seconds with 
eosm as above or acid fuchsin (0 5 gm acid fuchsin Grubler or Kahlbaum in 100 c c 60 
per cent alcohol) , wash in water, then in 95 per cent alcohol, two changes of absolute alcohol, 
xylol, balsam Stains cellular bodies pink, Negn bodies brilbant red A very useful method 
for a rapid diagnostic stain 


METHOD c 

Treat with mordant (1 vol in 20 to 40 vols methvl alcohol) five to ten seconds, with 
acid fuchsin as in Method B, for one mmute, wash in water, stain with indigo carmine 
(indigo carmme Kahlbaum 1 gm , water 500 cc) for five to twenty seconds, wash with 
water, then 95 per cent alcohol, two changes of absolute alcohol, xylol, balsam By this 
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method tha xndigo carmine partiaHy displaces tho acid fuchsm a good stain for dem 
onatrating the chlamidoroic structure of I^cgri bodies 

TISSUE! Eapid Method for Demonstration of Mucin LUUe R D Bull Assn Med Mus 

12 120, 1920 

Tho method has been tested on normal and pathologic tissues fixed in formalin or 
Zenker Hclly 

1 Transfer paraCSn sections through tilol and alcohols to natcr Trent mth iodine 
and with sodium thiosulphate if tho fixative used contained mercury 

2 Transfer sections to a 2 per cent nqii sol of tohndin blue (no information given aa 
to aourco or dye content) for one minute 

3 Wash in water Achjdrato in pure atctouo (alcohol does not preserve metachromaav 
as well) clear in xylol and mount in neutral balsam 

Results Mucin, reddish violet cell nuclei and bnclcrm deep blue red cells jellow or 
greenish yeUon, cjAcpbem, fibrous tissue, bluish green, thyroid colloid verj palo blue 
decalcified bone, light bluish green with pale violet Sarpei 'a fibers cartibge matrix, deep 
bluish violet , hjalino and amyloid, bluish green caseous maUer pale blue green coagulated 
aemm, pale greenish blue, muaelo light blue, and most cell granules arc blue violet 

HEMATOCRIT A Handy Double Purpose Pratt O B and Swartout H 0 Arch Path 

B C9, 1930 

For materials, one needs onlj a % b> 5 inch lienvy walled test tube rubber stoppers 
and a graduated tube of the kind used in Snhh hemoglobniometors Tho rubber stoppers are 
readily shaped with the aid of a cork borer and a pocket knife The one m the bottom of 
the test tube fits suuglv enough to prcicnt its falling out i\hen the tube is inxerted The 
upper one is fitted watertight The flange on this stopper preicnts it from forcing itself 
down into the tube during centrifugation The donee docs not need to bo taken apart for 
cleaning, and there is bnt little trouble with breakage 

Take blood by venipuncture ovalatc it and after enreful mixing pipette from See 
to 2 5 c c into the inner tube of each of n pair of tlscsc devices then centrifugate the 
preparatiou at high speed until there is no further notieeabk dimmution in the volume 
occupied by the cells Tho upper loiHs of both cells and plasma are easilj read on the 
scales of tho Sahli tubes, tho percentage by volume represented b\ the cells boiug calculated 
from tho averages of the values thus obtained The clear plasma is then pipetted off for use 
in the determination of its carbon dioxide combining power in the regular wax 

TISStTE Combined Nuclear and Differential Stain Brelmyer G J Bull Intcrnat Assn 

Med Mus 12 122, 1929 

This IB a combination of Delafield^s bematoljUn and Mallory s connective tissue stain 
The hematoxylin intensifies the nnclei nnd la in turn converted over to n rtd color by the 
action of the acid m the connective tissue stain The mcthotl docs not require specific 
fixation, 

1 Stain in Delafitld^a hematoxylin for five minutes wash 

2 Stain m 0 2 per cent aqueous solution of acid fuchsm for one minute, wash 

3 Stain for two to three hours in 

Anilin blue (water solution) 0 5 gm 

Orange G 2 0 gra 

PhosphomoIybiBc acid, 1 per cent aqu so! 100 0 c c 

4 Wash and pass rapidly through 35 per cent 70 per cent, and 95 per cent ncohols 
Dehydrate m absolute alcohol Clear in xxlol and mount 
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TISStTES Rapid Paraffin Method, Amhrogi, L P Bull Intoimt Assn Med Mus 12 

124, 1929 

Especiallj Tecommeuded for tissues ulnch get brittle in chloroform ICot suitable for 
tissues containing much air (lung) 

1 Fix thin slices (2 oi 3 mm ) in 10 pei cent formalin 6 hours 

2 Running -water two hours 

3 Acetone, 3 changes, thirti minutes each 

4 Cedarwood oil till transparent 

5 Paraffin, 3 changes, six hours each 

TISSUES Staining of Tubercle Baclllt, Haythom, A E J Tech Moth 12 130, 1920 

The solutions used in fixing, embedding, dehydrating, and mounting paraffin sections 
remove something from tubercle bacilli that is necessary for maintaining their acid fast 
qualities Zenker’s fluid is better in this respect than formalin, formalin fixation should be 
used onlv yvhen frozen sections aie to be stained yyithm fnity eight to scyeuty two hours 
For such frozen sections and for material fixed in Zenker’s fluid (tontaiiiing j per cent 
acetic acid) using 5 to 10 times as much fluid as there is tissue to be fixed (followed by 
the usual steps of dehydrating, embedding, and sectioning), proceed as folloyvs 

Stain lightly (two to five minutes) in hematOTilm, decolorize in acid alcohol if over 
stained, place in tap water until blue Stain in Ziehl’s cirbol fuchsin one hour in paraffin 
oven at 55° C , wash in tepid y\ater, then in ice watei (8 to 10° C ) decolorize in 10 per cent 
sulphuric acid, cooled bj standing several minutes in ice water, until sections are pale -nolct, 
wash m ice water and repeat application of acid if too much red color returns, yyash in 
ice water and stand m tap water until blue, remove sections one at a time, blot, wash 
rapidly ivith 95 per cent alcohol from a dropping bottle Flood with orange G, dissolved in 
absolute alcohol, from a diop bottle, until section is pale onngc wash yvith absolute alcohol, 
blot and flood yntli -xylol, blot and mount in balsam 

TISSUE Stain for B Lepiae and Myelin Sheath, Campbell, H Bull Internnt .Assn 

3fed Mus 12 123, 1929 

Fix tissue in acetic Zenker Wash, place for six to twenty four hours in equal parts 
80 per cent alcohol and Lugol’s solution Place in 80 per cent alcohol twelve to twenty four 
hours , 95 per cent alcohol two to six hours , absolute alcohol two changes, six to twenty four 
hours, absolute alcohol and -xylol (equal parts) one half hour, xylol one half hour, paraffin 
two changes one hour After sectioning and securing to slide, place in xylol to remove 
paraffin, stain one half hour in Kinyoun’s carbol fuchsin (basic fuchsin 4 gm , phenol 
crvstals 8 gm , 95 per cent alcohol 20 c c , distilled yvater 100 cc) Rinse in water, acid 
alcohol (0 5 per cent HCl in 35 per cent alcohol), two changes, do not completely dif 
ferentiate at this step Stain in Hams’ hematoxylin without acetic acid two minutes or less 
Differentiate again in the acid alcohol, rinse in water, place in 1 per cent ammonia water, 
rmse in water Counterstain in 1 per cent aqu sol orange G Dehydrate quickly m two 
changes of acetone, xylol, mount in xylol damar or xylol balsam 

(No information given as to source of dye content of stains used ) 
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Books for Renew’ should bo scut to Dr Warren T Vauglmn, Medical Arts Building, 
Btehmond, Va 


Diseases of the Blood ^ 

' PHIS 13 one of the Harper Senes of Mcdicnl Monographs intended to present to tho practi 
tioner in a single volume a survey of all tho recent adiances in a single subject 

Knowledge of diseases of tho blood has undergone considerable revision in past jears 
and the subject, ns presented b\ Clough, is brought up to date The first seventy pages are 
concerned ndth a cltarlj put discussion of the blood cells their origins and functions and 
the more useful and common laboratory studies concerning them 

The diseases of tho blood are then systematical!} discussed in each the etiologj sjanp 
toms, course, pathology differential diagnosis, and treatment being covered There is also 
a very practical chapter on blood transfusion short but tvcll worth reading The final chapter 
covers all that tlic practitioner need know concerning nietliods for the examination of the 
blood 

The practitioner will make no oiistako in tho purchase of tins little volume 


Blood Qroupmgt 


•^HE practical importance of blood grouping m the general field of medicine as well as 
^ its recent invasion of the field of legal medicine has giien rise to a voluminous literature 
on the subject much of which Ins been relatively inaccessible 

Tins volume presenting as it does a comprehensive analjtical survey of this complicated 
subject IS, therefore, most timely That it is authoritative is assumed by the fact that tho 
author has contributed to its bterature by extensive experimental observations that it is 
needed is endencod b} tho perceptible degree of clinical confusion which exists concerning 
the entire subject 

Every phase of the subject is thoroughly discussed Tho chapters on the medicolegal 
applications of blood grouping ore exceedingly valuable and there is also four very useful 
chapters concerning transfusion 

This book will be a valuable addition to the reference library of the pathologist, the 
laboratory worker the clinician, and m fact to all who are interested m the ramifications 
of medicine in general 

There is only one valid criticism Despite the theoretical advantages of tho new 
Lnndsteiner classifications and the efforts to introduce its general use as supplanting those 
of Moss and Jansky it has not and, in nil probability will not bo adopted As it is used 
throughout the book, it is to bo regretted that cither tho Moss or Jansky are not also 
given in parenthesis to facilitate the reader's orientation and perhaps to famibarize him 
when necessary with the Landsteiner tennmology 


•Diseases of the Blood By P W Clough M D Associate In CHnlcol Medicine Johns 
Hopkins University Cloth 310 pages 2 colored plates Harper ana Bros New York, N Y 
tBlood Grouping In Relation to Clinical and MeHr’nc D H d^r As 

soclate Professor of Zoology North Carolina State College Cloth 153 pages 1 colored plate 
28 figures "Williams and Wilkins Co Baltimore Md 


Note In so far ns practicable the book review section present to the reader (a) 
interesting knowledge on the subject under discussiou, culled from the volume reviewed, 
and (b) description of the contents bo that tho reader may judge os to his personal need for 
the volume « , 

We truet that the scientific information printed in these pages will mnko tlie reading 
thereof desirable per se and will thereby justify tho space allotted thereto 
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Coronary Thrombosis ^ 

T his \olumo presents an e\ceedinglv interesting -ind valuable rcMOw of a subject, a clear 
cbnical concept of which has only been achieved within conipaiatively recent years It 
IS only recent studies which have cinpliasired that coronnv occlusion docs not necessarily 
predicate ininiediato death, that its occurrence is compatible with a fair degree of health, 
and that it can be clinicalh recognized and distinguished fioni angina pectoris and status 
'inginoaus 

These facts aio well brought out by Dr Leiin's study based upon ltd cases tho 
histones of which foim the final section of the book 

The etiology, syanptoms and signs, differential diagnosis, prognosis, and treatment are 
all discussed in a clear, scholarly fashion and present a contribution of great value to tho 
climcian The lolume is a worthy addition to the Medicine Monograph senes and descries 
wide circulation 


Clinical Mcdicinef 

T his is a von piactical book So innumerable have been tho advnnecs in modern medicine 
that It is unpossiblo to more than suggest many of them to the student confronted with 
tho present day medical curriculum He must, therefore, rely after graduation largely upon 
his librari which his medical education has taught him how to read, understand, and utilize 
Tho character of medical books has changed, however, and in place of tho ponderous 
tomes and unalterable systems there are now the monographs and tho loose leafed compiln 
tions 

There is place, however, as Professor Bethea points out in his preface, for still another 
type of book, tho practical volume suggesting tho management of disease in the home where 
tho vast resources of the hospital and clinic can neither bo afforded nor easily called upon 
Such a volume is Bethea’s Cbnical Medicine which discusses from the standpoint of a 
wide and varied cvponenco appro\iraately one hundred of tho more common conditions in 
the field of internal medicine 

The method presentation is emiuentlv practical and emphasizes tho apt quotation 
citod "It IS not seeing rather than not knowing winch gets us into trouble ’’ Bethea 
emphasizes tho necessity for cxannmng tho patient and for applying common sense to tho 
problem at hand 

Tho chapters on overweight and underweight are tyqneal of tho manner of tho book 
and depict tho real management of patients and their troubles This book should be wol 
corned by tho physician at largo 


Hypertension and NcphritisX 


B y the publication of this book Dr Fisliberg has done an inestimablo scrvaco to the prac 
ticing physician 

Tho introduction of the sphy gmoinanomctor and tho evolution of methods for tho study 
of blood chemistry have greatly advanced the understanding of kidney function and its 
relation to health and disease in general While this subject has been greatly clarified by 
modern studies it has not yet been ontirclv elucidated, while much has been added to its 
understanding, its complications and ramifications have also become clearer and bettor 
recognized and it is to a consideration of these that this book is directed 

It IS of special significance to note that tho title is not ‘ ‘ Hypertcntion IN Nephritis ’ ’ but 
"Hypertension AND Nephritis," for it presents a much needed and ooinprohensive coiisidora 


•Coronary Thrombosis Its Various Clinical Features By S A Bovine Senior Assneinte 

tHvpertenslon and Nephritis Bj A M Plshbcrff MD Attcncllnir Phvsloinn Mt winni 

engraving's"^ co^?.'r1rpl^^‘e ^&"a 
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tion of that largo group of cases of wlxat, for lack os yet of a better term, are known os 
^‘essential hypertension ” 

Tbo entire volume, while comprcheasivo jn its 8une\ of the literature of a complicated 
subject which has undergone intensive investigation, is nntten from a climcal standpoint and 
primarily for the practitioner 

The modem resources of tlio laborntory which have added greatly to the subject are 
well covered but, very nlaely, the clinical avenues of approach are emphasised and cited 
in detail for as climcal pathologists aro among tlic loudest m declaiming, clinical studies 
should precede and sv^pest the appropriate laboratorj procedures which are essentially 
additional methods for determining the reaction of the organism to stimuli the nature and 
degree of which must bo suggested not onlj by the laboratory report but particularly by its 
interpretation 

Moreover as manj patients cannot afford extensive laboratory investigations for which 
many physicians do not lia\o tlic necessary equipment technical skill, or expert assistance, the 
simpler methods of definite value aro well covered 

The first nineteen chapters are given to the di'^cussion of renal dysfunction, their 
mechanism recognition, and treatment and nro followed bv four excellent chapters upon the 
present conception of essential bj^pertensionu 

The final chapter treats of renal and hypertensive disease m pregnanej The treatment 
of eclampsia given is that of Standcr and Willmms, the nork of Titus and others not being 
cited 

Both the publishers and the author arc to bo congratulated on a useful and valuable 
addition to the literature of the subject 

The book can bo recommended as well worth perusal and study 


Climcal Mcihods^ 

T T IS n logical assumption that a book docs not reach its ninth edition unless it is of value 
to its readers, and perusal of this extensively revised edition of a ncll known manual 
proves the assumption to bo well founded 

As indicated in the preface the purpose of the book is to suggest the available means 
whereby a particular clinical problem may be handled or in other words, to answer the 
question How shall I investigate this casof Tho volume not only shows what should be 
done but also how to do it 

It may be asserted with confidence that any man who studies his cases m accordance 
with the methods described will not only bo practicing medicine as it should bo practiced 
but will inevitably ndd greatly to lus own and the knowledge of others 

The volume should be read and reread by every practitioner 


An InCrodncfion fo Biof>ft.ysicst 

J UST as biochemistry deals with the application of chemical knowledge to living sub 
stances biophysics deals with tho application of phjaics and physical chemistry to the 
study of hving substance Bums rather limits this general subject m his volume to the 
application of physical and physical chemical methods to tho study of human physiology 
It is primarily a texthook and unless one is recently well grounded in lus physics and has 
rather more than the average acquaintance with mathematics it will be hard digging We 
rather envy tho present day medical student who will have this served to him m as ap 
petizing manner as possible wlule we older folks must necessarily make rather a grim business 
of digesting it 


Clinical Methods A Guide to the Practical Study of Medicine B> R Hutchison MD 
Physician to the London Hospital and Donald Hunter M D Assistant Physician to London 
Hospital Cloth 0S4 pases 142 fiffures 18 In colors Ninth edition P B Hoeoer New xork 
tAn Introduction to Blophjsica By Da\ld Bums MA D Sc Professor of Physiology 
In the University of Durham Late Grieve Lecturer on Physiological Chemhtry In the Unlver 
sity of Glasgow With a foreword by Prof D Noel Paton M D LL D F R S etc Second 
Edition With 110 Illustrations cloth pages 080 The Macmillan Companj New Tork. 19'^ 
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The earlier physiologist had to bo content with recording phenomena rather than with 
explaining them Their interest was more in “what happened” than in “whi it happened ” 
The second question was always uppermost in their minds but thoj did not have the back 
ground of information wath which to explain From a mechanistic Miwpomt this \olumc 
answers many of the previously unanswered questions of phjsiologj The plnsiologist of 
todaj has come to depend more and more upon ph 3 sics and chcraistn to explain the phenomena 
which he observes Dr Burns demonstrates in this lolumc the part that phisics plaxs in 
their explanation 

The first section is practically pure physics The second deals with the application of 
the plnsical facts described, to the mechanics of protoplasm and colls The third section 
Cannes on the development of the subject to cell communities or aggregations, the fourth to 
systems of the body, while the fifth describes the bioplixsics or phxsical phxsiologi of the 
organism as a whole 


Qualitative and Volumetric Analysis for Medical Students 

\ SMALL laboratory manual for qualitatiic and voliunctnc anahsis developed for the use 
of medical students especially in preparation for their final cxaminitions It is the 
type of volume which is especially applicable to the coramunitx for whoso special needs it 
was developed and will undoubtedly find a wider use in England than in this countrx 


Diseases of the Bloodf 

A SMALL reference volume on the blood and its diseases dei eloped pninanh for the 
** clmician and free from the exposition of pet theories Most of the facts presented can 
be found scattered through larger treatises and systems but this volume possesses the ad 
vantage of condensation and systematization 
The illustrations are excellent 


Laboiatory Manual of the Massachusetts Qeneral Hospital^ 

A MANUAL of the routine and special procedures in use at the M G H Excellent for 
quick laboratory reference work Most of the “occasional” examinations are in it and 
are described in sufScient detail Among these we might pick out merelx as illustrations 
special examination for hookwoim ova, reticulocyte counts, technic of measuring the 
diameter of red cells, fragility test for red cells, blood grouping, teclimc for catheter speci 
mens, blood cultures, methods of insertmg the duodenal tube, method of chest tap, pericardial 
tap, abdominal tap, cisternal puncture, pneumococcus txping. Van den Bergh tost, liver 
function tests, vital capacity, etc 

Some therapeutic techme is also included such as intraperitonoal infusion, arsphen imine 
injection. Swift Ellis treatment, intra ex sternal treatment, intravenous administration of ortho 
lodoxy benzoic acid, intravenous administration of glucose, transfusion, and the various 
prophylactic vaccinations and inoculations 

This volume should be of great value not only to the laboratory man but to the 
clinician 


w f Anahsis for Medical Students By H Lamboume M A 

^ A Chemisto Department The Polytechnic Regent Street W 1 and 

w A the Cheniistrj Department the Polvtechnlc Regent Street 

W 1 Cloth Cl paoCS Humphrey Milford Oxford University Press New Tork 1028 

HosniS'^li^n^n^ Hvith MRCP Research Pathologist Cancer 
? Co Phimdelphia 19?8 ° ‘'lustrations six In color cloth pages 105 P Blakiston s Son 


and 

Lea 


tLaboraW Manual of the Massachusetts General Hosplm^ By Roy R -Wheeler MD 

I Febifer" Philad?lphfa"“l9^®‘^'“°" and thoroughly revised pages 101 cloth 
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An Introduction to Medical Protozoology ’ 

'^HE most complete volume on tlio protozoon mtcctious of mnn ^vlucb lias appeared in the 
* last few years, vmtten by a man eminently Htttd for tlio work b\ virtue of Ins position as 
professor of protozoology in tho Calcutta Scliool of Tropical Afedicino Tiicre is incorporated 
a discussion of spiroclictes together with several chapters on laboratory methods 


Qrcen’s Manual of Pathology and Morbid Anatomyt 

/^NE might say that tho fourteenth edition of anj book requires no introduction but 
Greenes Pathology edited by Piney is to a certain extent an exception smeo it is a 
British book and has found its reading public primarilj in tho British Empire 

This is essentially a textbook of patliologj for medical students and reference manual 
for tbo practitioner, the major interest of nhich la morphologic pathology Tho illustrations 
are excellent and aro abundant There is only ono chapter which appears to have been un 
noccssarily abbreviated that on Malformations 

The lAork can uell bo recommended as an authoritative reference volume on gross and 
microscopic pathologj 


The Biochemistry of the Amino Acidst 

'^HIS review sponsored hj tho American Chcmicnl Societj brings the knoivn flcts on the 
* ammo acids up to date in one comprehensive volume Usually a rcviovier becomes en 
thused or otherwise with the hodj of a book Thero is plenty to be enthused o%cr m the 
mam bodj of this contribution since tho subject matter is rcmarkablj well handled This time 
however tho rcvicner finds himself enthused cspcciallj over tlie preface It is one of the 
best written prefaces we have seen in a long time Unfortumtelj it docs not lend itself 
well to abstraction and should be read ia the original Tho reader who customarily starts in 
on Chapter I will miss much of the spirit of tho review if ho overlooks tho preface 

The volume is not a mere compilation bat is distinctly a critical renew into which the 
authors ha^o had no hesitancy in introducing their own opinions and criticisms 

The work deals successivelj with the phyaico chemical properties of the amino acids 
tho determination and recognition of amino acids digestion of protein in the intcstmal tract 
absorption, anabolism catabolism and utilization of ammo acids special phases of ammo 
acid metabolism, tho dynamic effect of ammo acids endogenous catabohsm and the nutritive 
value of protein 

The volume wiU bo of reference value to biocbomisfB, phj-siologists and clinicians 


Outline of Bactcriology% 

A SHORT outline of general bacteriology developed on the basis of the author s lectures in 
oral hygiene at Columbia University This volume is for the use of elementary students 
in bacteriology, especially those who anticipate only a bird's eye view of the subject It 
would be appropriate for nurses, students of social hygiene and the hko but is not sufficiently 
detailed for students of medicine 


•An Introduction to Medical Protoroology with chapters on the Spirochaetes and on 
Lrfiboratory Methods By Robert Knowles B A (Cantab ) MRCS LRCP L»t Col in 
dian Medical Senlce Pellow of the Asiatic Society of Beng-al Prolessor of Protozoolo^ Cal 
cutta School of Tropical Medicine Illustrated cloth pages bb 1 hacker SpmK &■ Co Cal 
cutta 10 8 

tGreen s Manual of Pathology and Morbid Anatomj By A Plncy M D M B C P Re 
search Pathologist Cancer Hospital L>ondon Late Director of the Institute of Pathologj 
Charing Cross Hospital London some time Lecturer In Pathological Histology In the UnUer 
sity of Birmingham Fourteenth Edition Re\ised and enlarged cloth. Illustrated pages iW) 
Lea S. Feblger Philadelphia and New lork 19 S 

tThe Blochemlstrj of Tho Amino Acids Bj H H Mitchell Professor of Animal Nutrl 
tlon College of Agriculture University of Illinois and T S Hamilton Associate in Animal 
Nutrition College of Agriculture Unl\ers!ty of Illinois American Chemical Society Monograph 
Series Cloth pages 619 Book Department The Chemical Catalog Company Inc New York. 


SOutllne of Bacteriology Bj Henrj A. Bartels B S D D S Lecturer on Bacteriologj 
School of Oral Hygiene Columbia University Instructor Dept of Orel Pathology Schnol of 
Dental and Oral Surgery Columbia University Cloth pages 123 'William Albert Broder 
Publisher New 'Yorlc. 10 9 
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The Principles of Clinical Pathology in Practice'^ 

T his is not a book on laboratorj methods Indeed it contains practicallj nothing of 
laboratory methods It is offered to the physician primarilj as a reference manual to 
aid him in interpretmg reports ivhich come to him from the laboratory The general procedure 
IS to give a brief general description of the indnidual disease, tabulate the abnormal find 
mgs in this disease -wliich may be reported from the laboratory, and then discuss in more 
detail each of these findmgs as they apply to tlus disease 

One using this manual would therefore have to make a tentative diagnosis, read over 
the descnption of the general features of this tentative disease, see wliat examinations 
should be made, and, after havmg received the reports on these examinations from the 
laboratory, read the final section to see how the actual reports correspond with what should 
be anticipated for that disease 

This arrangement is not so different from that found in the average textbook of 
medicine The chief difference lies in Uio abbreviation of general considerations under each 
disease, and the enlargement on the discussion of the laboratory findings The grouping of 
tho diseases is original but probably in actual practice does not facilitate particularly the 
placmg of an unknown symptom complex in its proper bracket 

A final chapter on methods of collecting specimens and transferring them to the labora 
tory should be especially helpful 


The Doctor in Coin tj 

A MOST enjoyable series of court anecdotes most of which nere written in the personal 
experience of the author MHule it is written in humorous vein, the object is deeper, to 
bnng before the medical profession and the public the great shortcomings of present day 
legal procedure especially as it applies to medicolegal work and export testimony Its 
perusal by no means increases one’s respect for the processes of law 

There are many excellent bits of advice for any plnsician who may bo called upon the 
witness stand This volume makes a delightful evening’s reading 


The Blood Plasma in Health and Diseaset 

' I 'HE scope of this volume does not turn out to be as broad as would be indicated by the 
A title It is, essentially, an exhaustive treatise on the clotting of blood and tho biochemistry 
of those blood constituents which enter into tho process of thrombosis It should servo well 
as a reference manual for those who are interested in an experimental way in this phase of 
phvsiology and biochemistry 


loWnr-otnJif CUnlcal Pathologj In Practice A milde to the Interpretations of 

the use of those ennanetl In the practice of medicine By Geoffrey 
Bourne M D ^ond ) M.R C P Casualty Physician Demonstrator of Practical Medicine 
4*“^ Cardiograph c Department St Bartholomew s Hospital Senior 
XT Hospital for Children Shadwell E and Kenneth Stone M D (Oxon) 

Hnm^rev Bartholomew s Hospital Cloth pages 

39- Humpnrey Milford Oxford Unlversitj Press American Branch New York looo 


Bj Edward Huntington •Williams MD 
WUllaiiis ana Wilkins Company Baltimore 1D2D 


1029 

Cloth pages 289 


The 


H tic r’ CP ‘^’"VBical Science Edited bv Professor R J S McDowall 

Hekith and Disuse Pv T ^ L'ndon Kinr s College The Flood Picsma In 
Srl^dnn rani hCoIIbL^ D Sc (Bond) Lecturer on Hematology University 

of Irondon, King s College. Cloth pages 247 The Macmillan Company, New York. 1928 
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EDITORIALS 


The Senmi Therapy of Memngocorcic Meningitia 

O VER a quarter of a century has passed smee the introduction by Plexner 
in 1909 of a specific serum for the treatment of meningococcic menin 
gitis, and until very recently the seium treatment of this disease has been 
climcally satisfactory, the death rate being appreciably reduced 

"Within recent times, hoiiever, occasional cases have been encountered in 
which the use of antimeningoeoccic serum was without avail, and a recent 
report by Wright, De Sanctis, and Sheplar’ records observations of particu 
lar interest and significance 

With the entrance of the first case of raeningooooeic meningitis into 
their wards in 1928, these observers were startled and chagrined to find that 
the hitherto standard and effeetne serum treatment was valueless The im 
mediate natural and logical assumption was that the organism in question 
was a serum resistant strain, and, before an effective serum could be found, 
ten deaths were recorded 
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So fai, an entirely satisfactory method of standaidization for antimenin- 
gococcic serum is yet to be found, and dependence has been placed upon the 
presence in the serum of agglutinins for the meningococcus stiain in question 
The obsei rations recoided emphasize that unqualified dependence cannot be 
placed upon the agglutinin titei as a leliable measuie of theiapeutic efficiencj' 

Of seven different makes of seium tested bv Wiight, De Sanctis, and 
Sheplar one was particularly high in agglutinin content vet cliniealh ineffec- 
tive, and as similar findings ueie encounteied with other sciums, the authors 
call attention to the fact that the agglutination test is unreliable as a method 
of selecting a potent serum against a gnen stiain of meningococci 

The fact that one seium may be useless and another strikingly eftectne 
again brmgs up the still unsolved pioblem of how best to piepare antimeningo- 
coccic serum 

The piactical difSeulties, and the enforced delay, attendant upon the use 
of monovalent seium has led to the universal use of pohialent serum The 
question arises, then, as to how many stiains shall be used m its piepaiation 

It IS apparent that to be of therapeutic \alue in a gn en case a serum must 
be specific for the meningococcus strain involved, and in the endeavor to 
encompass this an impression has arisen that the evtent of eftectne poly- 
valency IS related to the numbei of stiains used in the piepaiation of the 
serum Clinically, however, the repoit under discussion does not confiim 
this impression, thus corioborating the obseiiation of 'WadsMoitli- that the 
presence of a large numbei of stiains dccieased the potenci of the serum 
against any single strain 

That this IS undoubtedly tine, the clinical experience of Wright, De 
Sanctis, and Sheplar amply demonstiates 

It is of some mterest, therefore, to inquire as to the number of shams 
used in the commercial preparation of antimeningococcic seium and such an 
mquiry of three pi eminent firms elicited that one used the four Gordon 
strains, one used the four Goidon shams to winch weie added “fiom time 
to time strains from epidemic aieas” m numbei s not stated, while the third, 
m addition to the foui Gordon shams used thiiteen additional stiains iso- 
lated from cases in various paits of the country 

In view of the absence of any i elation between agglutinin titer and 
therapeutic efficiency, the work of Schu artzman'^ is of interest 

As a lesult of investigations upon the local skin reactivity to culture 
filtrates of the tjqihoid bacillus this obsener reported that the two factors 
mvolved, the “skm preparatory factor” and the “reacting factor” could be 
consistently titrated, that both types of factors can be specifically neutralized 
by immune serums, and that the neutralizing potency of antityphoid serums 
may thus be quantitatively measured 

This work has now been applied to the standaidization of antimeningo- 
coccic serum with highly encouraging results (applicable so far, however, only 
to Type I memngococeus) and with indications that its application may be 
still further broadened 
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The present status of tlie imttei can he no bettei outlined than b\ repeat 
mg the conclusions of Wright, Dc Sanctis, and Shephr 

1 The ngglutination test does not gne uniform results, and is uiiieliable 
as a guide for detcrmnnng the Aslue of a certain scrum against a specific strain 
of meningococcus 

2 As other methods such as the opsonic inde\ and the complement fixa 
tion test Inie not been of proied a nine in this determination, the therapeutic 
tost appeals to be the onh reliable method of detei mining the cuntne value 
of 1 serum against a specific organism 

3 This tost mo% result in fatahtt in the treatment in an indmdnal case, 
lot it IS innluablc as in our experience, in the treatment m a scries of cases 

4 ‘^Hien a patient uith meningococcus meningitis fails to lespond to 
treatment one cannot jiistifiahh conclude that the stiani of organism en 
counteicd is lesistaut to scrum thclap^ but onh that the seium used is not 
specific foi that oignnism It is necessary then to seel an efftctnc serum 

5 Theie appeals to be a loss in specificiti against a certain stiain of 
meningococcus when too laige a niimbei of stiains haie been used m the 
production of a pohialent scrum 

6 A single mtiaspmous micctiou of 20 cc of an effectue antimemngo 
coccus seium in each twenti foin hours was tlieiapenticnlh adequate Potenci 
of the serum nthci than ficquenc\ of injections proied to be the essential 
factor for successful treatment 
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93 1065 1029 

—R A K 


Erratum 

In the article bj Bn ant, *A Potassium Feiiicjauide Method for the 
Determination of Reducing Substances Present in Blood ” August 1929 issue 
page 1082, the word ‘ferrici aiude’ in the first line page 1084, should be 
iodide ” 
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News and Notes 

To the Members of the American Society of Clinical Pathologists 

The Research Committee caUs attention to the fact that all manuscripts in competition 
for the Ward Burdick Annual Award must be in the hands of the Chairman by April 30, 
1930 It IS hoped that there wiU be a large number of papers submitted 

In an endeavor to present the experiences of the entire membership on the subject 
of “Agranulocytosis” a questionnaire will be sent out within a few weeks Meanwhile 
we would like aU the members to assemble their cases, including those fitting the original 
description of Schultz’s Agranulocytic Angim, and other cases showing marked evidences 
of specific injury or aplasia of the granulocytic elements of the blood or bone marrow 
Cases following arsphenamme injections are particularly desired 

Reports wall be collected at the same time on any experiences of the Society in regard 
to inoculation of chickens with Hodgkin’s disease material to determine whether or not 
L’Esperance’s results, namely, production of avian tuberculosis, can be corroborated 

Finally, an attempt wiU be made also to sum up the number of cases of undulant 
fever discovered since last year 

Research Committee, 

A G Foord, M D , Chairman, 

322 Jewett Avenue, Buffalo, New York 
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CLINICAL AND EXPERIMENTAL 


A STUD'i OF THE RELATION OF THE BLOOD SUGAR IN PLASMA 
TO THAT IN THE CORPUSCLES IN NORMAL AND 
DIABETIC INDIVIDUALS* 


B\ Henr\ T John AID CLEVEUAhD, Ouio 


A COMPARISON of the sug'ar content of the blood plasma \Mth the sugar 
content of the corpuscles shows, as a rule a \ariation in both directions, 
in other words, the le\el of the corpuscular sugar ma-v be slightly higher or 
sbghtlj lower than that of the plasma In 1923 I undertook a studj' of this 
relationship with the material which was then available and the present work 
IS merelj a continuation of tins former studj carried out with more extensne 
material The data gnen in tins paper ha-ve been collected from the stud> of 
the blood in 193 glucose tolerance tests 103 of which were made in diabetic, 
and 90 on nondiabetic patients 

The tests were performed in a routine manner and weie alwajs made 
while the patient was fasting A specimen of blood was first taken after 
which the patient received 100 gm of anhydrous glucose dissohed in 250 to 
300 c c of water to which the juice of one lemon had been added This was 
made more palatable by being chilled In the case of children undei* fifteen 
years of age, onh 75 gm of glucose were used Specimens of blood were 
again taken one half hour, one hour, two, three and four hours after the 
ingestion of the glucose 

The sugar content of the whole blood, of the corpuscles, and of the 
plasma was determined in the following manner The oxalated blood was 
centrifuged at high speed for fifteen minutes, the plasma was drawn off and 
one c c of the corpuscles taken for the sugar determination The corpuscles 
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were not washed Myers’ modification of the Benedict method of blood- 
sugai estimation was used throughout these tests, the leadings being made by 
means of the Kohei eolorimetei In this study the plasma sugar was taken 
as a standard with whieh other estimations were compaied, and the relative 
inciease or deciease of the sugai was then calculated 

The plasma contains a ceitain amount of sugar in solution, and since the 
coipuscles are surrounded by the plasma, tlie question arises as to whether or 
not an equilibrium maj be i cached On the other hand, the corpuscles are 
living bodies and consume sugai, just as do the tissues, while the plasma is 
simply a vehicle to siipplj' energv to the coipuscles in the form of sugar 
Consequently, even though an equilibiium might be reached, one would per- 
haps expect to find the sugar content of the corpuscles lower than that of 
the plasma, especially if the plasma sugar were higher than normal If this 
were the only factor, then the sugai content of the corpuscles should not rise 
above a certain level, in othei words, it should be constant under all condi- 
tions That this IS not the case can easily be demonstrated, simply by a 
comparison of the sugar content of the corpuscles in the blood of a normal 
individual ivith that in the blood of a patient with marked hypeiglycemia 
In the latter case the sugai content of the coipuscles will be high, and one is 
convinced that the factoi of osmosis plays a lole here, since the red corpuscle 
cell IS quite diffeient m this respect fiom a muscle cell 

The red corpuscle, which is completely surrounded by the sugai -carrying 
plasma, absorbs by osmosis enough sugar to supply its oivn energy plus the 
amount neeessarj’- to establish an equilibrium between the two sides of the 
membrane We are dealing Iieie with several inconstant variables (1) 
Changes in the sugar content of the plasma, which is constantly giving off 
sugar to the tissues (2) The intake of sugar into the blood stieam from the 
stores in the liver, which is also not a stiictly constant phenomenon (3) The 
utihzation by the corpuscles of the sugar within their walls and the conse- 
quent decrease in their stoie of sugai (4) Osmosis of sugar through the 
coipuscular membrane, first, to leplace that which has been used, and second, 
to equalize the pressure on the two sides of the membrane 

A comparison of the changes in the sugar content of the corpuscles and 
of the plasma m Table I (nondiabetics) shows that m general the sugar con- 
tent of the corpuscles is lower than that of the plasma, and that as the sugar 
level of the plasma rises, following the ingestion of glucose, the sugar level of 
the corpuscles does not keep pace with it As the sugar starts to decrease in 
the plasma, the corpuscles release their sugai less rapidly and we find a 
higher sugar level in the corpuscles This confirms the observations of Grad- 
wohl and Blaivas ■ An examination of Table II (diabetics) shows conditions 
somewhat different from those in nondiabetic subjects Thus, in diabetic 
individuals, the level of the corpuscular sugar is lower than that of the plasma 
sugar and only rarely does one find at the end of the test that the sugar 
content of the corpuscles is higher than that of the plasma From a compari- 
son of the two tables one gets the impression that in the presence of diabetes 
the corpuscles do not take in the sugar as rapidly as is normal, and that con- 
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sequentlj fhcir sugar content stajs for the most part beIo^^ that of the 
plasma Perhaps the laek of insulin ma■^ ha\e something to do with this 
storing of sugar ^Mthin the corpuscular -wall, jiLSt as it does in the case of 
tissue cells The corpuscles of dnbetie mdmduals, therefore, differ from the 
corpuscles of nonnal induiduals their lessened permeability or capacity to 
take ill and to hold sugar 

A stud\ of Tables I and II shows that in 24G estimations of the blood 
sugar made in nondiabetic indniduils, and in 44 m diabetic induiduals there 
was an increase m the corpuscular sugar as compared to the plasma sugar 
the average increase in the nondiabetic cases being 17 12 per cent and in the 
diabetic cases 9 95 per cent On the other hand, in 236 estimations in non 
diabetic induiduals and in 511 in diabetic mduiduals, there was a decrease 
in the corpuscular sugar as compared with the plasma sugar the average 
decrease in the nondiabetic cases being 12 20 per cent and in the diabetic 
cases 15 82 per cent ( fhese comparitue data are guen in Tible III ) 
ma\ sa^ therefore that among the nondiabetic individuals the ratio of the 
a\erage increase in the corpuscular sugar oxer tin plasma sugar to the axer 
age decrease was as 17 12 to 12 20, while the corresponding ratio among the 
diabetics xxas as 9 95 to 15 82 Thus among nondiabetic induiduals the level 
of the corpuscular sugar xras higher than that of the plasma sugar while 
among the diabetic subjects the level of the plasma sugar was lugher m two 
thirds of the estimations These figures emphasize the fact that in the pres 
ence of diabetes tbe blood corpuscles are on the whole, much less permeable 
to sugar than they are normally 

As for cases of sex ere diabetes, that is those in which the blood sugar at 
the beginning of the glucose tolerance test xras 250 or above, it is of interest 
to see xxhether or not the ratios remain the same An analysis of 85 blood 
sugar examinations in individuals xxith severe diabetes gaxe the following 
results 


Total number of examinations 85 

Total decrease 1,427 

Average decrease in corpuscular 

sugar as compared with plasma sugar 16 79 per cent 
Increase in corpuscular sugar as 
compaied with plasma sugar 0 

The axerage deciease in the corpuscular sugar as compared with the 
plasma sugai, therefore, xxas practicallx the same as that observed in the 
total numbei of obserxations 

Anothei attempt to measure the permeability of the red corpuscles di 
rectly xvas made by the following method The corpuscles were suspended 
in a solution of 1,000 mg per 100 c c of glucose m N/10 salt solution for two 
hours The corpuscles of the nondiabetic individuals were then compared 
xvith those of the diabetics (Table IV) It was found that the actual per 
centage of increase m corpuscular sugar among the nondiabetic indixnduals 
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Ai as 321 per cent, while among the diabetic subjects it was only 185 per cent 
This test, therefore, confirmed om previous obseiiation that in diabetes the 
corpuscles aie less peimeable to sugar than th&y are noimally Whethei in 
diabetes the corpuscles have moie nearly reached then saturation limit can- 
not be stated, but one would haidiy suspect that to be the case, as a veiy high 
sugai content of the corpuscles may be observed in eases of diabetes, and 
this would indicate a tremendous capacity for taking in sugai 

Table III 


A Comparison op the Corpuscular Sugar With the Plasm i feucAR in Nondiabetic and 

Diabetic Cases 



NONDIABETIO 

DIABETIC 

Total number of examimtions 

497 

572 

Total per centile incre-ise 

4212 

438 

Total number of examinations 

246 

44 

Average per centile increase 

17 12 

9 95 

Total per centile decrease 

2879 

8084 

Total number of examinations 

236 

511 

Average per centile decrease 

Number of cases lu ivliich corpuscle 

12 20 

15 82 

sugar equalled plasma sugar 

20 

17 


Table IV 


Pfrmeabiliti 
Cofpuscles Exposed to 1000 mg 

op Red Blood Cells to Sugar 

OP Glucose per 100 c o or N/10 CaCl Solution 


NOVDIABETIC 

DIABETIC 

Total number of cases 

19 

23 

Total per centile increase of 

corpuscular sugar 

6100 

4261 

Average per centile increase 

of corpuscular sugar 

321 

185 


That corpuscles should not be centiifuged and then washed by normal 
saline solution befoie their sugai content is estimated, as has been done by 
some authors, can be clearly seen fiom Table V When the coipuscles are 
washed pait of the sugar is u ashed out of them, foi osmosis does not cease, 
just as when corpuscles are suspended in a hypertonic sugai solution, sugai 
IS introduced into them Theiefore the Hashing of coipuscles befoie their 
sugar content is estimated invalidates the lesults of the test, and data com- 
piled from such estimations must be disiegarded 


Table V 


The Loss or Sugar Prom the Corpuscles as the Result op Washing Them With 

Normal Saline Solution 






PER CENT 

PER CENT LOSS 

Case 1 

Corp 

sugar before waslung 

204 

100 



Corp 

sugar after 35 minutes 

94 

46 

54 


Corp 

sugar after 30 minutes 

23 

11 

87 

Case n 

Corp 

sugar before washing 

170 

100 



Corp 

sugar after 15 minutes 

78 

46 

54 

— 

Corp 

sugar after 30 minutes 

38 

22 

78 


THE BLOOD SUGAR IN PLASJIA 


719 


CONCLUSIONS 

1 The sugar content of the red blood corpuscles in the diabetic mdi 
Mdual IS stnlvinglj lo^\er tlnn the sugar content of the surrounding plasma 

2 As the amount of the sugni m the blood of the diabetic individual in 
creases, the increase occurs first in the plasma and does not appear until 
later in the red corpuscles As the lead of the plasma sugar falls the cor 
puscular sugar ns a rule keeps pace nith it Thus one rarely finds a higher 
sugar le\el in the corpuscles fhnn m the plasma at the end of a glucose tol 
erance test, ^^hen the blood sugar curac is descending 

3 This relationship is not altered in severe eases of diabetes that is, in 
cases in avhich the blood sugar is a era high 

4 In general in tlie nondiabcfic indiandnnl the corpuscles haae a lower 
sugar content than the plasma, hut this is not so marked as m the diabetic 
subject 

5 In the nondiabetic subject, avhen the sugar in the plasma increases the 
corpuscular sugar nscs more than it does in the ease of a diabetic but when 
the sugar curae is descending the corpuscles do not release their sugar so 
freelr, and thus as n general rule, one finds a higher lead in the corpuscular 
sugar than in the plasma sugar at the end of the curve 

G A study of 1 009 blood sugar estimations shows that in nondiabetic 
India iduals the ratio of the aacrage increase of the sugar an the corpuscles, 
as compared avith that in the plasma, to the aaerage decrease avas 1712 to 
12 20, while in diabetic indiaiduals the corresponding ratio was 9 95 to 15 82 

7 Ba suspending red corpuscles in 1,000 mg per 100 c c of glucose in a 
N/10 NaCl solution, the average increase of the corpuscular sugar after two 
hours avas found to be 321 per cent m corpuscles from nondiabetic individu 
als, and 185 per cent in those from diabetic individuals 

8 The avasliing of corpuscles in normal saline solution before their sugar 
content is estimated is contraindicated as the sugar is washed out of the 
corpuscles and the estimations are therefore of no aalue 

9 The present study avould suggest that in diabetes the corpuscles haae 
a lesser capacitj to take in and to hold sugar than normallj Whether it is 
the decreased amount of insulin present or some otlier condition avhich is the 
dominant factor, future studies should disclose 
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EXPBEIMENTAD STUDIES IN DEPEOTEINIZING BLOOD SEBUM 

Pkeliminabi Eepoet 


By Gkorqe Turner, M D , El Paso, Texas 


T he chemical method of precipitating piotein from solution by the use of 
the salts of heavy metals, and also by the use of “alkaloidal reagents,” 
IS a familiar study in biochemistiy 

This experimental method employs heavj metals, not as a salt, but in 
their pure state, reacting tluough the application of an electiuc current 

For expeiimental puiposes, a cell is piepaied by fusing small gauge 
platmum rvires through the wall of a large-size test tube The fusing makes 
a “water tight” joint, and leaves one end of each wiie protruding into the 
lumen of the tube Upon the ends of the wires inside the tube are hung 
metal plates which constitute the electrodes To the ends of the vires out- 
side the tube are attached the lead ivires from the generator Other metals 
may produce the same physiochemical reaction, but the only one I have so 
far experimented with successfully has been pure gold 

When blood serum m its pure state or diluted with physiologic or hyper- 
tonic salt solution is placed in the cell, and a direct electric current applied, 
the protein (both primary and secondary) gradually accumulates upon the 
anode If the serum is undiluted or slightly diluted, the protein will remain 
adherent to the gold anode When the piotein is all precipitated, the cur- 
rent IS shut off, and the anode lifted from the cell with the piotem adherent 
to it If the serum is highly diluted and fresh, the protein will shed from 
the gold anode and settle to the bottom of the cell so that the protein-free 
solution can be pipetted off from above and between the electrodes Plati- 
num makes an excellent electrode, but will not cause the precipitation of 
protein when used as the anode, consequently the use of a platinum plate as 
the cathode and a gold plate as the anode makes a suitable cell 

Pig 1 IS a photostat of one of the cells used It is a glass tube, open at 
the top The short plate in the picture is the platinum cathode and the 
larger plate is the gold anode The amount of serum or serum solution plaeed 
m the cell should just cover the electrodes The current may be furnished by 
any machine that will produce a direct cuiuent The amount of current has 
been varied between 100 volts with 30 milliamperes and 20,000 volts with 8 
miUiamperes, with the same deproteinizmg action 

The remaining piotein-free solution is slightly alkalme The degree of 
alkalinity will depend upon the amount of protein that has been precipitated 
and the hypertonicity of the solution The alkalinitj of tlie eleetiolyte can 
be held at the original Ph of tlie antitoxin by incasing the platinum cathode 
in a dializer and keeping the plate bathed in neutral physiologic salt solution 
If the serum is undiluted oi slightly diluted, it is best to make the solution 
hypeitonie to insure and hasten the complete piecipitation of the protein 
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To determine if all the ptofem lias been piccipitited a small portion of 
the solution can be pipetted from between the electrodes and tested If the 
serura is higlilj diluted the solution mar be boiled ns pipetted from the cell 
and if the protein is lemored the solution lemanis peifecth clear after boil 
ing If the serum is concentrated, as in the case of diphtheria antitoxin, there 
Mill remain in solution so much antitoxic substance mIiicIi is itself preeipi 
tated hr heat, that the boiling of the solution as pipetted from the cell will 
not signifj the complete disappearance of tlie protein In this case, a pie 
liminar} step is necessarr before boiling As the solution is all aline after 
the application of the curitnt the antitoxic element of the seiiini Mill remain 
in alkaline solution but is immediateh precipitated m hen the solution is made 



I'ifi' J — Cell for clectrlcolI> procIpUotJne serum protein 

\er3 slightly acid Consequently, it is necessan to render the portion re 
moved for protein test \er3 shglitly acid and filter before boiling 

The purpose of this method of deproteinizing scrum is to precipitate the 
protein substance and remo\e it from the antibodies or antitoxic elements 
This leaves these elements in *1 slightly alkaline salt solution The antitoxic 
elements keep better, act quicker and with greater precision after the protein 
IS remoied This improies the application of the complement fixation test, as 
uell as antitoxins for therapeutic use 

Hemolytic serum or amboceptor, as used in the "Wassermann test is 
simply the blood serum of a rabbit that has been immunized to the red blood 
cells of, usually, the human being or sheep I have deproteinized antisheep 
serum, after which it acts more precisely than before deproteinization A por 
tion of the deproteinized serum, diluted to titer, uas left at room temperature 
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for twenty dajs At the end of that time, none of its hemolytic property had 
been lost 

The syphilitic antibodies lemain after depi oteinizmg the serum of a syph- 
ilitic patient A positive Wasseimami is obtained just the same after remov- 
ing the protein as before The only difference is that the test on the depro- 
teinized serum behaves more piecisely, and positive lesults aie obtained with 
less seium If the patient does not have syphilis, the test is eleaily negative 

Gonococcus fixation tests are clearer 

It seems that in tubeiculosis the elements separated aie both toxin and 
antitoxin If the patient has active tubeiculosis with tempeiatuie theie are 
no antibodies present, but tuberculin is present If the patient does not have 
active tuberculosis with increased temperatuie there is a ceitam measuie of 
tuberculous antibodies piesent This is indicated by the fact that tuberculin 
will mcrease the rate of hemolysis in the hemolytic phase of the complement- 
fixation test This IS shown by running complement-fixation tests upon the 
deproteinized serum of tubeieulous and nontuberculous patients, using a care- 
fully standardized old tubeiciilin as antigen (The antigen should also be 
deproteinized after dilution ) I have made twenty of these tests fiom patients 
at Dr R B Homan’s Sanatoiium, who weie selected by him The sera were 
each given a number and sent to my laboratory, uithoiit indicating which 
were tubeieulous and which weie not tuberculous The veiy sick patients 
were quickly recognized by the lapid hemolysis All who weie running any 
degree of increased tempeiatuie fiom tuberculous infection weie separated 
from the others 

This IS very interesting, because the deproteinizing of the serum and anti- 
gen makes the separation possible, and because those showing the positive 
complement-fixation tests are the nontubeiculous patients Those that show 
the most lapidly negative complement-fixation tests are the sickest fiom tuber- 
culosis 

Deproteinized guinea pig serum leaves the complement in piotein-fiee 
solution This keeps longei and acts bettei 

A.ntitoxic sera foi theiapeutic use aie mateiiallj^ improved The lemoval 
of the protein takes away the element tliat produces anaphj^lactic shock, with 
the violent skm reactions that too frequently foUow then use The piotein- 
free antibody solution is not irritatmg oi toxic Its physiologic action is 
quicker It is possible to precipitate out the antitoxic element by rendeiing 
the alkaline solution slightly acid The precipitate can then be dissolved in a 
mmimum amount of veiy slightly alkalinized physiologic salt solution 

✓ 

CONCLUSIONS 

1 The depiotemizing of blood serum by electiolysis is piactieal and not 
difficult 

2 It sepal ates and lemoves the total piotein fiom the toxic oi antitoxic 
elements of the seium 

3 The antitoxic elements act ni then specific mannei moie piecisely 
after the protein is removed 
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4 The antitOTic element iiith the protein removed keeps better and 
tolerates a higher temperatme 

5 The remoial of the protein from the serum by electroljsis makes the 
complement fixation test more reliable 

6 It mal es the laboratory deteetion of tuberculosis possible from the 
blood serum 

7 It reiuoics the objectionable, and at times dangerous, clement from 
antitoxic sera 

013 Fikst N iTiovAi Bank Builoino 


STUDIES ON LACTIC ACID IN THE BLOOD* 

I Tnc Effect of Glucose and Insulin 

Bx Harri Koster M D , F A C S , 51 Goldzieuer, 51 D , W S Collens, 51 D , 
and I E Gerber, 51 D Brooklxn, N Y 


TN A RECENT papei iio' demonstrated that in the postoperatii e state there 
IS no cxidenoo of the utilization of glucose, iiitrax enoiislj administered, us 
iiig the respirntori quotient as an indicator Since this glucose disappeared 
from the blood stream without nnj eMdence of its oxidation, the question 
concerning its fate arose Among other possibilities n e considered its con 
xersion into lactic acid A renew of the literature discloses the following 
facts 

Collazo and Lewicki’ showed a rise in lactic acid after administration of 
glucose Katayama and Killian* confirmed their results Tin. latter also ob 
tamed a rise following the administration of glucose and insulin Briggs and 
his conorkers* showed a rise in lactic aud with a drop in the blood sugar by 
the use of insulin alone Collazo and Siipniewski* confirmed these last obser 
xations Tolstoi, et al ' obtained similar results inconstantly 

Contradictory results were obtained by other obserxers Isaac and 
Adler’ found no change in lactic acid following insulin and glucose 5Iendel 
Engel and Goldscheidcr' avere unable to obtain a rise in lactic acid folloaving 
glucose or insulin Best and Ridout’ did not find a rise folloaving insulin 
injections C P Cori,’° Best and Scott “ and Servantie,' working independ 
ently, arrived at the same conclusion Otto JcraelB* found no nse following 
carbohydrate feeding 

These conflicting results led us to make the followang studies 
The effect of intravenously injected (a) glucose (b) insulin, and (c) 
glucose and insulin on the lactic acid level in the blood 

method 

These experiments were all performed on nondiabetic adult patients The 
lactic acid determinations were done according to the method of Fnedemann 

Prom the Kesparch Laboratories of tho Crown Helshts Hospital Brooklyn N T 
Received for publication February 3030 
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CotoDio and Shaffiei The blood Mas draMn Mithout stasis, using sodium 
oxalate to pi event clotting The proteins ivere piecipitatcd according to the 
method of Polin and 'Wii, and the filtiate was di\ided into tivo portions On 
one portion quantitatne blood-sugar deteiminatioiis ivere made The other 
poition Mas tieated Mith 10 per cent CU&O 4 and 5 per cent Ca(OH); to re- 
mo\e sugar and other interfering substances, such as creatinin and uric acid 
This desugaiized filtiate Mas then used for the determination of lactic acid 
Two determinations were made on each blood specimen and Mere found to 
check Mithin the range ol 5 per cent eiror foi the method Our results, in 
each case lepiesent the a-veiage of two determinations 

The insulin and glucose were gnen intia\enoiLslv The amount of glu- 
cose used M as 250 c c of a 20 per cent solution 


RESULTS 

Gioxq} 1 Effect of glucose — In tins senes as sIiomu in Table I, after the 
mtraienous administration of glucose and the deteiminations of lactic acid 
made at hourly intervals for four hours, there nms no use found in the blood 
lactic acid leiel In seieial instances theie Mas a slight decrease 


Table I 

The Effect of Intpaienous Glucose 



M V 

B N 

M 0 

s s 

H H 

SUGAR 

LACTIC 

VOID 

SLGAP 

ACID 

SLGVR 

LVCTIC 

ACID 

SUQAP 

LACTIC 

ACID 

SUGAR 

LACTIC 

ACID 




MG 

100 c c 

MG 

100 c c 

MG 

100 c c 

Fasting 

Glucose 

1 hour 

2 hours 

3 hours 

4 hours 

so 33 08 

50 grams 

129 17 44 

65 21 60 

77 22 95 

71 21 60 

141 42 35 

50 grams 
loG 22 05 

113 25 43 

60 19 74 

73 28 07 

91 20 14 

50 grams 

100 17 10 
69 8 55 

98 15 44 

122 16 14* 

50 grams 

148 21 59 

103 15 72 

141 15 22 

127 15 45 

93 23 29 

50 grams 

130 10 80 

115 12 26 

79 16 65 

73 13 50 


•Following the intravenous glucose this patient had a mild chill lasting about twenb 
rninutes This is the onh patient in wisom we obtained a rise in lactic acid Immedlatelj after 


GiOJtp II Effect of insxdin — With insulin alone, determinations made 
at half-hoiiilj intervals for a period of tM'o houis shoM''ed no significant 
changes in the blood lactic acid content, the t anations being m ithm normal 
limits 


Tvblf II 


The Effect op Intravenous Insulin 



P T 

M S 

S F 

SUGAR 

LACTIC 

ACID 

sue \R 

L\CTIC 

\CID 

SUGAP 

L^VCTIC 

ACID 

MG 

100 c c 

AIG 

100 cc 

mg I 100 c c 

Fasting 

Insulin 

15 min 

30 min 

60 min 

90 mm 

120 mm 

82 13 50 

12 units 

02 16 65 

38* 14 40 

61 11 68 

73 10 35 

81 14 18 

87 

12 units 

47* 

54 

83 

85 

15 75 

16 87 

17 55 

17 37 

12 26 

92 22 68 

15 units 

31* 24 53 

39 29 70 

43 31 72 

65 24 30 


•HvpogUcemIc reaction 
con%ulsions or tremors 


Sweating wtekness headache dizziness and restlessness No 
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Group III Effect of glucose and insulin — ^In this senes, ^\he^e insulin 
WAS gncii one half hour after lntrn^enolls glucose injection and detemiina 
tions IN ere made at hourlj intcr\al8 for a penod of three hours, there were 
also no significant changes in the blood lactic acid le\cl 


Table III 

The EfTECT of lNTKA\ENons Glucose and Insulin 



I ^ 



M 

SUOAT 1 

LACTIC ACID 1 

SUGAR 

1 LACTIC ACID 

Md , 

100 CC 

ilO 


Fasting 

1 03 

12 94 

79 

14 40 

Glucose 

' 40 grams 


50 grams 


30 min 

1 544 

12 15 

158 

IG 05 

Insulin 

12 units 


15 units 


30 mm 

50 

012 

34 

12 60 

1 hour 

C5* 

12 38 

50* 

15 75 

2 hours 

80 

14 03 

60 

12 66 

3 hours 

82 

1136 

75 

15 98 


Hjpoeljccmic reaction characterlied b> aneatiner weakness dlzrlness headache pallor 
and re'iticaan ss Patients complained ot thirst and drjmess of the throat. No con\nilsIons or 
tremors 


Group IV Effect of glucose and simultaneous respiratory quotient deter 
minations — ^Foilomng the administration ol glucose and the determinations 
of lactic acid one hour later there was no rise in the lactic acid blood le-vel 
Concomitant respirator, quotient determinations shoned the characteristic 
rise 


Table IV 


TUE EfTECT or IKTRATELOUS GLUCOSE WITH SiMULTAVEOUS B/Q DETESHIHATIOVS 



1 FASTING 1 

TIME 

AFTEP 

GLUCOSE 

1 APTER GLUCOSE 




SUGAR 

' LAcno 

1 ACID 

B/Q 

1 MG 


MO 

1 100 c c 

P K 1 
E M 1 
D Q 

A 6 1 

1 100 20 48 0 81 

<!2 IS TO OdS 1 

88 15 87 0 70 

1 9a 29 25 0 74 i 

50 min 1 
60 min 1 
40 min 

45 miD 

239 19 46 1 00 

216 22 21 0 80 

1 238 19 57 0 93 

1 184 27 80 0 86 


CONCLUSIONS 

There is no rise in the lactic acid leiel after the intraienous administra 
tion of glucose, insulin, or both During the period of these observations 
glucose was oxidized as shown b, the rise in the respiratory quotient It 
would seem that lactic acid is not an mtermediarj stage in the metabolism of 
intrav eiiouslj administered glucose 
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THE EFFECT OF ALLERGIC REACTIONS ON THE COURSE OF 
NONALLERGIC DISEASES'* 


By Warren T Vaughan, M D , Richmond, Va 


T he victim of bronchial asthma, hay fever, or urtiearia, consulting a physi- 
cian, presents an acute, sometimes almost tragic, situation which requires 
immediate relief His only mteiest at the time is the one acute condition and 
the doctor’s immediate aim is the lehef of the active emeigency His next 
aim IS the finding and removal of the exciting causes Fortunately, since the 
development of the concept of protein sensitization as a cause for these aller- 
gic diseases, relief, entire or partial, is obtained in a lai ge number of instances 
As a consequence, the man who has developed a special interest and profi- 
ciency in allergy soon finds himself busy with this type of condition alone 
The next logical development is the alleigy specialist who treats only aller- 
gic diseases There are vast numbers of asthma, hay fever, and uiticaria vic- 
tims, and the exclusive allergist accomplishes untold good in relieving these 
suffering hosts 

But we should bear in mind that alleigy is but a bianch of medicine and 
that it must not always be considered as a disease apait from other medical 
maladies 

BalyeaU has indicated that the sufferer fiom alleigy is likely to be other- 
•vvise in exceptionally good health and has suggested that in some way the 
allergic state may offer a measure of protection against some of the other 
diseases The element of heredity appears to be linked up in this situation 
Nevertheless, while the proportions may be smaller, my experienc has been 
that the allergic patient may be the victim of almost any of the other diseases 
which fall within the domam of internal medicine I have not yet had an 
opportunity to make a statistical survey of my allergic series with this point 
in mind except with regard to blood pressure findings 

Hypotension is found in allergic patients often enough to have some 
diagnostic significance Five per cent of my total series of office cases have 
hypote nsion Twenty per cent of my allergic patients show low blood pres- 

♦Read before the Association tor the Study of Allergy PorUand Ore July 9 1920 
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sure readings But a laiger proportion of nij allergic patients have normal 
blood pressures and some CNon suffer from hypertension 

"Uniilc startling therapeutic results are often obtained in the allergic 
diseases b\ specific allergic treatment or avoidance alone, there is a definite 
proportion of patients nho do not respond to these methods The writer^ and 
Peshkin’ ha'ie called especial attention to these groups and emphasized that 
other pathologic factors, nonallergic niai influence the allergic reaction and 
its response to treatment In connection uith this I proposed a term, “aller 
gic balance” or ‘allergic equilibrium* to designate the state of an allergic 
indnidual uho although in contact uifh an allergen to irhich he is sensitive, 
remains symptom free It has been shonn that this allergic balance may be 
o%erthrovn, ivitli the precipitation of an allergic attack, either by the addi 
tion of more evtensne allergic contacts -with one or several allergens, or by 
tlie nctnity of some additional nonallergic factor 

The concept which I vish to bring out m tins contribution differs dis 
tincth from the foregoing in that the disease from which the patient is suffer 
ing IS primarily a nonalUrgic organ or s>stemic disease An allergic reaction 
which uould otherwise be insignificant with this patient or might not even 
gi\e rise to symptoms, uill increase the disability from the primary nonaller 
gic disease The first case to be cited will be open to argument in that there 
may be a question as to uhich is the dominant disease manifestation, the 
allergic or the nonallergic, but the others appear to be clear cut examples of 
the effect of allergic reaction on the course of nonallergic disease 

Cnsb 1 — Mrs W P aged twenty six years, complained of eczema of the hands Sho 
was tested out with the various food and epidermal proteins and gave borderline reactions 
only to the proteins of sweet potato, squash onion cottonseed, wheat, and milk After nearly 
three months of protein elimination reinforced by nonspecific methods, such as peptone in 
jections, liy^pcrtomc saline intraicnously and acinothcropy, there A^as no definite improve 
inent, and a basal metabolism determination nns made This test was done not because the 
patient T\as presumabU an allergic nlio Ind not responded to other methods but because 
she looked like a h>q)oth>'TOid case Cerebration was a little slow the hair was rather coarse 
and tlio skin was definitely thick and past% gumg a low grade myxedematous appearance to 
the face 

The metabolic rate was found to be niimis nine around the lower limits of normal 
Tho patient was placed on increasing doses of thvrold extract running up to four grains 
daily, and her metabolic rate increased on successive readings to minus seven, plus five and 
plus sixteen Within ten days after the institution of thyroid therapy the eczema com 
raenced to improve and in the third week it had cleared up entirely 

Through this time she had remained on her protein avoidances After the hands had 
been free from eczema for over two weeks, she started using a prepared lard m cooking, one 
which contained cottonseed oil The following day her eczema had returned She then 
changed to pure hog lard and the hands promptly cleared up She has bad one recurrence 
since that time following the use of a different soap which may have been made from cotton 
seed oil 

Here is a ease of hypothyroidism in which allergic eczema followed contact with specific 
allergenic proteins Dermatitis occurs not infrequently in hypotJivroidism and this raises the 
question whether the dermatitis is an integral pirt of the Jiypothyroidism or whether it may 
at times be due to a concomitant allergy The man who is treating dermatitis in a myxedema 
case, with thyroid extract, must bear In mind that allergy may be a factor 
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Case 2— Miss P M History of scarlet fever in cluldliood No allergic history At 
the age of twentj three this patient’s blood pressure nas found to be elciated The course 
of her illness followed in general that of other similar cases For a foil a ears she had a 
fluctuating h 3 'pertension By the age of tliirty one it had become quite fived around 170 and 
graduallj increased to around 190 to 200 Occasionalh it wis higher There v,as only mod 
erate arteriosclerosis but considerable cardiac hjpertroph) Bj the time she was thirty four 
she suffered her first acute cardiac upset with circulatory collapse, eHrasystoles, and pulsus 
altemans After a period of rest she was agam back on her feet, but mthin thirteen months 
she began to have attacks of nocturnal dispnea 

These appeared to bo primanh cardiac She viould awaken suddenlj wuth gasping 
and belching There was no premonitorj cough, no tjpical asthmatic wheezing, and there 
was not the tv'pical asthmatic history of relief wath the raising of increased amounts of 
mucus The pulse was rapid but regular during the attacks They passed off fairlj rapidh, 
after the belching of large quantities of gas 

Although the case appeared to be a clear cut e'^ample of true cardiac asthma, sensitiza 
tiou tests were performed and the patient was found to be clearlj sensitive to feathers She 
was also found sensitive to the proteins of egg, corn, mackerel, lobster, and mustard She 
substituted silk floss pillows for feather pillows and remained free from these attacks of 
apparently cardiac asthma for nearly four months 

At the end of this time cardiac failure commenced The svstobc blood pressure fell 
from its level around 200, down to 138 The gas attacks at night recurred and were ac 
companied by cardiac pain and palpitation They came with increasing frequency so that 
five months later she was practicallv confined to her bed with congestive heart failure and 
attacks of acute pulmonary edema She died in her thirty seventh year 

The attacks of acute pulmonarj edema were altogether tjqiical They began with pal 
pitation and shortness of breath, and sometimes precordial pain, which within a few minutes 
was followed bv the raising of large amounts of frothy, bloodj, serous fluid This sputum 
was not at all that of an asthmatic It is of especial interest that ephedrin alwajs promptly 
reheved the attacks Ephednn had not, so fai as I know, previouslj been tried out in acute 
pulmonary edema, but I have since used it in a case in which allergj did not appear to plaj 
a part, without benefit 

The generally accepted treatment of acute pulmonary edema due to cardiac failure 
consists of the injection of morphine and atropine Adrenalin has been recommended, but 
some authorities are verj positive in the statement that adrenalin makes the condition worse 

This patient obtained much better results from ephedrin tlian from morphine and 
atropine 

These observations strongly suggested that an acute allergic reaction at times brought on 
attacks of acute pulmonary edema associated with cardiac failure One additional incident 
lends strong corroborative evidence This patient had observed that in one movie theatre in 
her home town, a rather small, poorlv ventil ited one, during the last few montlis before she 
oecame bedridden, she would withm fifteen or twenty minutes develop acute shortness of 
breath, dyspnea, and palpitation, and would soon bo coughing up bloody froth This was the 
only building in which the phenomenon occurred Indeed wath this one exception the attacks 
occurred practicallv alwajs at night after retiring I had the opportunity of observing her 
during one of these attacks wluch came on at the movie and which rapidly cleared up within 
haH an hour after leaving the place and within fifteen minutes after the administration of 
fiftj milligrams of ephedrine by mouth That the phenomenon was not associated with eye 
strain or some other possible factor is indicated by the fact that she could go into other 
cinemas without trouble She was not sensitive to orris root 

CvsE 3 B S, a girl seven years old, with moderately advanced pulmonary tuberculosis 
was under treatment at Blue Eidge Sanatorium, Charlottesville, Va She was sensitive to 
timothy, orchard grass, and ragweed She was admitted during the winter and manifested 
rapid improvement in her tuberculous infection Serial x rays showed corresponding evidence 
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of iinprorcmcot ith the onset of Ihe poUcn season her asthma Teappeared, accompanied 
for the first time in st-rcral months fever The next roentgeno^am showed a definite 
reactivation, \nth increase in tJio distribution of tbo tuberculous process Pollowing sub 
sidonce of her asthma the temperature *121111 returned to normal 

DISCUSSION 

These 3 cases scarcelj require prolonged discussion Their significance 
appears to he self CMdent Certainly in the second and third, acute allergic 
reactions exerted a detrimental effect on the course of the chronic, nonaller 
gic diseases It seems reasonable to presume that other nonallergic diseases 
than those mentioned might also be so influenced 

Han\ observers hate suggested that allergy pla^s a part in migraine 
In 1927, I presented^ the CMdencc from mj clinical experience which seemed 
to demonstrate conclusive! v the presence of an alleigic factor in migraine 
There are some who maintain that biliarj tract patholog> or duodenitis or 
eolomc disease or some obscure central nenous sjstem defect, as the case maj 
be, IS the primary cause for migraine Certain it is that in migraine there is 
often close association with biliarj tract disease and probablj also with duo 
demtis Non it really makes no great difference which is the primary under 
lying patholog'\ , allerg\ or the abdominal condition Apparently one may 
influence the other 

In 1922, I described m> first case of mucous colitis in which there ap 
peared to be an allergic factor In 1927, Hollander® described 5 cases and, in 
1928, I added 6 more to raj own senes' In this communication I brought 
forth e^^denee tJiat allergj is at least one factor in the causation of mucous 
colitis I emphasized that certaiulj, at least m the well developed cases, it is 
not the onlj factor, since such conditions as constipation, infection, food out- 
rage, needless surgerj, irritating enemas and the like ser\e to exaggerate the 
local pathologj 

I have presented elsewhere what I consider excellent e\idence that some 
cases of mucous colitis as well as migraine are primarily allergic But for the 
present discussion it makes little difference whether thej are basically aller 
gic diseases, or fundamental!} nonallergic In either ease allei gy often colors 
the pictuie and not infrequeutlj exaggerates the sjmptoms But in the case 
of chronic myocarditis and chronic pulraonarv tuberculosis, the allergic reae 
tion appears to be extnnsio to the basic pathology Sensitization to the pro 
tern of the tubercle bacillus need not enter into the present discussion 

In conclusion, I would saj that this paper is presented, first as a plea to 
the man who is bmiting himself stnctlj to allergy calling his attention to the 
possibilitj of allergic factors in other maladies , and second, as a plea to the 
general phjsician and other specialists, reminding them that inasmuch as 10 
per cent of all people appear to he allergic in one way or another allergy is a 
condition which sometimes must be brought into consideration in the treat 
ment of apparently nonallergic diseases 

Allergy is not strictly speaking a speczaltj Like tuberculosis, eardi 
ology, and gastroenterology, it is but a subdnasion of internal medicine, and 
for most useful accomplishment must not be too widelj separated from the 
more general subject 
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Balj^eat® lias placed before us the need for moie thorough undergraduate 
instruction m clinical allergy in our medical schools The cases heie reported 
illustrate how an internist might seive his patients better by virtue of a moie 
thorough understanding of alleigy and its syneigistic potentialities 
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THE EOLE OP BACILLUS WELOHH IN PERNICIOUS ANEMIA* 

By W Lb,mah» Poksytb, MB, DPH (Lokb), abb y B Adboosh, MB, 

Cairo, Egypt 


Fpemoous or .Lb V s“iclicd foi the Como o£ 

aod Xe rcceS u I ™ afaptocoecm gioups 

these organisms in tlm mto + i ^ greatly mci eased niunbers of 

m the wper Zu „tl* »PP=a>»>tco ot hiBhor levelo 

healthy .Xd™ ' f'™ It"'*'-™ m the 

that vcXXomite oi”b °,v Dawtiao" ahoivs 

(eca! aZnf.on 7 L„,fo ' "» “““““I *.0 d.scaae Ho employs a 

to 1 m 100 npll,oZttbm,TX,;; N 7 ‘-om 1 m 10 

to a ferious sulphate sodium <!iii h ^ ^ No 9 These tubes are plated 
anaerobic bacilli in the veeetat^! ^ e glucose agai medium foi the giotvth of 
sulphide, producing black colonies ^ ^^naeiobes i educe the sulphite to 
these colonies and confirm Davidson’s find a laige numbei of 

colonies (over 90 per cent) eontair. r ^ proportion of black 

100 ) lepiesents the upper limit f He finds that Tube 3 (dil 1 m 

persons, while m 33 of 4 i natients^*^^ '"’rich B welchn is isolable in healthy 
was isolated fiom Tube 9 ^ sung fiom pernicious anemia, B welchn 

sui\ey of the feces of liealthy Eo- compaiison in a 
local jail, in good health, on a Ovei one bundled piisonei's in a 

had no antecedent bowel cornnlamr^^”^^^ vegetable, and having 

Bji^chii content only was consideied^*^^'^ subject of examination The 

•Prom the Department of Bactor Mir, 

»' SAU... o, Mem.,., c,™ 
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We lia\e found tlint 21 per cent of these show B wclchii in \ery high 
dilutions, 1 e , between Tubes 3 and 9, md most of them in and nearer 9 than 
3 In other words thej aie in such quantity ts to occupy a pathologic zone 
in terms of DaMdson's standaid 

A point of interest in this connection is tint pernicious anemia is a very 
uncommon disease m Eg\pt compaicd with its incidence m England 

Recently one of us (W L F ) has in\cstigatcd the stools of healthy 
Egyptians in relation to then content of B tctani and found these exceedingly 
rich in their yield of this oiganism 

We would conclude that the stools of health} Egjptians ha\c an anaerobic 
standard different from that reported foi othei’s b^ Dandson 


STUDIES IN TUE PHARaiACOLOGY OP LOCAL ANESTHETICS* 

III Comparison of Gv^mma (2 methyl piperidino) propyl Benzoate Hydro 
CHLOR roB WITH COCAINE VND PrOCVINE ON EXPERIMENTAL AnIMALS 


B\ Ch\rl&) L Rose, Harold W Coles Ph D and Helen E Thompson, A B , 
Indianapolis, Ind 


introduction 

PRELIMINARY pharmacologic data on certain of McEhain local anes 
* thetics ha\e been reported by Jones* * and Rose,® * ® * and published bj 

JIcBham and his associates Further physiologic investigations show sev 
eral of these compounds to bo outstanding when toxicit}, duration of anes 
thesia, lack of irritating properties, and potentiation bj adrenalin are con 
sidered Thej are soluble m water, their solutions stable, and the} are readily 
sterilizable b} licit After it had been ascertained that the} possessed the 
properties of a good local anesthetic,® the} were submitted to Dr Wm R 
Sleeker of Mobile Alabama for comparative e\aluation Dr Meeker con 
ducted the tests upon himself, and in a personal communication stated that 
gamma (2 rnetli}! piperidino) prop}l benzoate h} drochloride (hereafter desig 
nated as No 33) was the best of those studied b} him 

Further and more detailed stud} of this one compound was required 
Some of the results of that worl are presented here To obtain an idea of 
the value of No 33 in comparison with substances with which the clinicians 
have had wide experience, a number of pharmacologic tests ha\e been made, 
using cocaine and procaine parallel with the new local anesthetic The data 
included are results obtained from this work 

METHODS or evaluation 

Duration of anesthesia and toxicit} are the chief factors influencing the 
value of any local anesthetic substance Toxicity data involve only animal 
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experimentation ivlieieas duiation has been determined by the use of both 
animal and human subjects To pi event confusion, only the work done on 
animals will be included in this aitiele Clinical data and the accumulated 
experiments on human subjects will appeal later 

1 Dwatwn of Anesthesia — The duration of anesthesia on mucous mem- 
branes vas determined by the method desciibed by Schmitz and Loevenhart" 
An aqueous solution of the drug to be tested was instilled into the pouched 
ower lid of a rabbit’s eye and the coinea bathed for one minute After the 
lemaining solution was drained off, stimulation was given the cornea by 
application of a dull-pointed glass rod No effoit was made to distinguish 
between partial or deep anesthesia, duiation being judged as the time inter- 
vening between the loss of the wink leflex and its letuin 

by the method de- 

wet m.d,° ,1 "!UaI peieentage 

tortrtere I""* The wheals thus 

St™ ated by means ot «„ mduecd eleelno eunent Any more- 

ttfon “ ".>a con„de.ed the end-^mt of 

.nteeLSriittrt:::; 

midline This test was done m on ^ ‘^implnsis pubis in the 

of these compounds when used in tlie^T^ toxicity 

the peritoneum and its contents most , vascularity of 

and bladder A direct determinst approaclies that of the urethra 

experimental animals was not practiTsl f uiinary tract of 

operative procedure This would Tie it could not be done without 

a factor wlich infli enls of geneial anesthesia, 

Tyityen a. of local nncstlietics ui catlv 

•1.0 y°r.rra;rizr“^^ rr “■ 

were made at the tate of fifteen to emhtp* was used Injections 

cubic centimeter of solutioii,i= m ordei tlmt one-tenth of a 

not be a factoi in incieasiii/r the tov n ''Pced of the injection might 
same point is of extreme imvortann ^°oal anesthetics The 

and was observed very caiefullv m 7^” case of intiavenous injection 

ginal vein of the ear was the noital of ^ I’abbits The lateral mar- 

Subcutaneous injectmns f t T' “ 

he abdominal region as near the loi injections were made in 

doses nevei exceeding one-half of a possible and in volume 

method was followed m the case of tiute 


JL/ATA 

Table I shows the duration of 

the local anesthetic is m concentraW Tf «°i°ea when 

Jons, and the duration of anesth7 TiL ^ ^qi^eous solu- 

doses of one-tenth of one cubic centi7eTeroT 

r Of a 1 per cent solution 
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For the rabbit’s cornea anesthesia lalues gnen here for cocaine corre 
spond ivcll (iMthin ciperimentil limits) to those nlreadj recorded The lit 
crature gis es for 1 per cent solutions eighteen minutes,” eighteen and twenty 
minutes,” and for 2 per cent solutions tnentj seven minutes,” twentj eight 
minutes,” twenti nine minutes,’ ’ fliirti mimites ” and thirtj tno minutes” 


Tabu: !• 


Dupatiov of Anesthesia (EipnEssEo iv Minutes) 


ANESTHETIC 

IVTRACUTANEODB 

INFILTRATION 

GUINEA PIGS 

FABBIT S CORNEA 


1% 

m 

I 2% 

Oocamo 

31 

24 

35 

ProenwD ! 

24 

no actios 

1 so actios 

^o 33 1 

1 44 

22 

! 34 


•The figures for this table are based on the results obtained from not less than 20 
animals In each case Por cocaine 1 per cent aolutlon on rabbit s cornea the number of 
animals u ed nas 10 2 per cent solution 24 Six of the latter group gave the duration value 

of sixty minutes reportid in the second paper of this series, (j Lxa Clin Med 239 
l£r*9 ) 


Cocaine anesthesia b> subcutaneous injection on a dog'^s back is reported 
bi Pittenger,’ as being eleven times more efifccti\e than procaine Meeker,” 
using the same method and doses of 0 25 cc of 1 per cent solutions, found 
the duration of cocaine anesthesia to be thirty minutes, and procaine, eighteen 
minutes In the concentrations used, and when in contact with the rabbit’s 
cornea for one minute procaine produces little or no anesthesia 

The data found m Table II are toxicity test results expressed in terms of 
the “median lethal dose ’ Considerable confusion seems to exist as to the 
meaning of “minimal lethal dose’’ so long employed as an expression of 
toxieity It IS considered by some antliors as the amount of a drug yust sufS 
eient to lull an animal occasionally that which kiUs 50 per cent or that which 
is just large enough to 1 ill all the animals on a given dose ° The term 
“median lethal dose,’ which means the dose that will kill 50 per cent of a 
large" group of animals, has been decided upon as giving the fairest measure 
ment of toxicitr values This term together with its abbreviation Ii D 50 
(lethal dose, 50 per cent) was suggested by Trevan " 


Table II 

ToxiciTT Data m Terms of L D 50 


METHOP OP INJECTION 

ANIMAL 

COCAINE 

PROCAINE 

NO 33 

1 Intravenous 

Bats 

17 5 

53 

20 

2 Intravenous 

Rabbits 

17 0 

57 

28 

f3 Subcutaneous 

Mice 

150 0 

800 

800 

H Subcutaneous 

Bats 

250 0 

2100 

1300 

5 IntrapentODcai 

Bats 

70 0 

300 

120 


tThe Bubcutaneous Injections In the case of mice and rats were repeated with adrenalin 
In dilution of 1 o^Aioo ' added to the anesthetic solutions The L, D oO tor cocaine pro 
calnc and No 33 with adrenalin on mice was IBB SOB and 900 milligrams per kllo&ram 
respectively On rats the results were (In tho same order) IJB 2600 and 1500 mllllsrams per 
kllORram 


The values given above for cocaine and procaine agree within the limits 
of experimental error, with those reported in the literature to date Cocaine 


Not less than 10 animals In each eroup 
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toxicity per kilogram of body weight by intiavenous injection on white rats is 
leported as 12 5 iiig^^ and 17 5 mg^, and on labbits, 7 5 mg injected 
fairly rapidly 

Toxicities for eocaine by subcutaneous injections on wdiite mice are re- 
poited as 150/® 200-350®® and 250 mg pei kilogiam®, and on lats, 200 300®® 

and 250 mg per kilogram ®® 

For procaine, the intravenous injection results recoided on lats are 50,® 
and 45 to 55 mg per kilogram,®® ®® ®® and on rabbits, 40 to 70®® and 55 to 65 
mg per kilo gi am ®'' 

Toxicities, by subcutaneous injection of procaine on mice, are stated by 
other workeis to be 900®* ®® and 1,000 mg per kilogiam,® and on rats, 1600 
to 2000“® and 1600 mg per kilogram ®® 

THERAPEUTIC INDICES 

Therapeutic indices weie calculated according to the method and formula 
of Schmitz and Loevenhait,® as follows The niimeiical duration value of a 
given local anesthetic multiplied by the numerical toxicity value of the same 
substance is divided by a number derived in the same way fiom the stand- 
r ocame taken as the standard has the value of unity The other sub- 
stances which are to be compared may be refeired to in terms of cocaine 

standard^^S the anesthetic which is to be compared with the 

stanaard S, the formula reads as follows 

R duration of anesthesi a by R toxicitv 
® duration of anesthesia by S toxicity ““ Theiapeutic Index 

All data in Table III were derived fioni Tables I and II 

Table Ttt 

— Therapeutic Indices 


ANESTHETIC 


Cocaine 
No 33 
Cocaine 
No 33 
Cocaine 
No 33 
Procaine 


METHOD 

Babbit ’s cornea 
Babbit ’s cornea 
Babbit’s cornea 
Babbit ’s cornea 
Guinea pig 
Guinea pig 
Guinea pip- 


PER CENT 
SOLUTION 


I NUMBEFS CORPESP OND TO TESTS IN TABLE II 
1 -I i . _ r ■■ - 


100 
105 
100 
0 75 
100 
162 
2 52 


100 
151 
100 
160 
1 00 
2 34 
2 60 


3 

1 00 
4 90 
1 00 
518 
100 
7 56 
413 


100 

4 77 
100 

5 05 
1 00 
7 38 

6 51 


100 
157 
100 
166 
100 
244 
3 22 


AVERAGE 


100 
2 76 
100 

2 85 
100 
4 27 

3 80 


SUMMARY 

By Table I it is shown that No lo n 
2 per cent solutions on the labbit equally as active as cocaine in 1 and 

one and one-half times as ant ^^d twice as active as pi ocame and 

method by the guinea pig mf.ltiat.on 

Table II shows that No 33 1 

five different methods of admimst cocaine in eveiy case using 

all methods Subcutaneously on moie toxic than procaine by 

The therapeutic mdices deiuedfrn margin of safety 

shown m Table HI give the advantage ^ 

•ige to JNo 33 ovei cocaine in 1 and 2 per 
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cent solutions on the rabbit’s cornea in nine cases out of ten considered By 
the guinea pig method, No 33 lias the ad%antago o\er piocaine in tT\o of fi\e 
cases It IS to be noted ho^\cver that the a\eragc of the fi\e sho^^s a lesult 
in fa-^or of No 33 The numerical \alucs of No 33 in this group of indices 
arc higher than those of cocaine m e\erj instance 

CONCLUSIONS 

1 No 33, gamma (2meth\l pipeiidmo) prop\l benzoate hydrochloride, 
has been compared pharmacologically inth cocaine and jirocainc 

2 No 33 IS much less toxic than cocaine when gnen by subcutaneous 
injection 

3 While being more toxic than procaine, No 33 still has a great margin 
of safety A\hcn administered subcutaneously 

4 No 33 IS active by topical application to mucous membranes as ’well as 
b\ infiltration 

5 No 33 compares favorably with the recognized local anesthetics, co 
came and procaine 
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LABORATORY METHODS 

THE TECHNIC OP DETERMINATION OP THE RELATIVE MASS 
THE INDIVIDUAL CELL VOLUME, AND THE VOLUiME INDEX ’ 
OP THE ERYTHROCYTES OP SIAN* 

Russell L Haden, MD, Kaksas Cita, Kansas 


of the size of the red cells ’ ^ anemia, an accurate determination 

.Pico. „£Z“Z r r.r %[zr ■"/ 

pioneer work of Price- Jones^ mi tn ^ a relatne diameter The 

has stimulated much leaearch from t\m an4 

only does not take into account tlw th, i ^ J ? measurement of diameter 
cells are measured in pzaetieal nlmi i relatively few 

mine, as a measure of size the total cell Preferable to deter- 

of the relative mass of eorouseles m i ^ ° accurate estimation 

relationsbp between corpmeles and nl ° ® volumetnc 

of c c of corpuscles pei 100 c c of hi i u relative mass is the number 
in Aolume are packed eloseh so tlm\ corpuscles without alteration 

the cells no plasma remains m the interstices of 

The red corpuscles are comnospd 

matenal which at the surface is dense and ^ semisolid hemoglobin-containing 
flexible, changing form and imlulrs^^lT J 

m the electrolyte content of the surrn ^^^crent conditions Variations 

in the cell volume Proper pacbmr . medium quickly cause changes 

sufficient time and power of centnfugati^”''^^ fletveen the celD requires 

accurate count of the red ceUs'^^rthT bloo^ f necessitates also an 

being determined The lolume index is on/ cell mass is 

cell l olume of the nnlcnoivn blood with the ^ comparison of the individual 

he two procedures imohed are the estimat/^r^^L™^^ individual cell volume 
he volume percentage of red cells and th™ relative mass per 100 c c 

™bei of red 

A he relative cell mass i<! dot 

b“,”’’-’'®“”eat,onfca”ta^er‘'‘' rapid reptafugation of pn- 
.p anticoaga lant has b„p ,dd,d The w f 

MnM cell rolippa ,s paaltoed and pal?° Y' only rtep fie 

•Prom the Uniter.it> of Kansas s h ^ Complete Numerous methods 

Heceitea lor puhiicat.on City Kansas 
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ha\e been emplojed in determining the cell volume but few meet these require 
ments 

I have summarized in Table I all the more important investigations on 
the determination of the red cell volume of man Manj other studies have 
been made but are not suRieientlj complete to justify inclusion The volume 
percentage of cells is much the same everjTvhere when determined by an accurate 
method The number of rod cells varj quite widely so the average individual 
cell volume shows quite marked variations The summarj in Table I shows 
the figures for men for different workers when on isotonic coagulant is used or 
when the nccessarj corrections are made for shrinkage due to use of a hj’portonic 
anticoagulant 

Van iillen” in describing a new hematoent tube renewed the important 
factors in the accurate determination of the red corpuscle volume He found 
1 3 per cent sodium ovalatc isotonic with the blood of the rabbit but reported 
no studies with human blood He used a capillarj hematoent in a centnfuge 
of 9 cm radius and centrifuged for fifteen minutes at 2700 r p m 

The different factors to be considered in the determination are (1) type 
of hem"toent, (2) the anticoagulant (3) the time and power of centnfugation 

TYPE op HEMATOCRIT 

The earlier investigators employed the hematoent invented by BIit and 
first described bj Hedin This is a straight capillary tube about 10 cm in 
length which is filled with unaltered blood and centrifuged at high speed for 
a few minutes Onlj a small amount of blood is required and no anticoagulant 
IS necessary This is neither a satisfactory nor an accurate method and is 
now seldom used The onlv extensive research work done with this instrument 
was that of Capps in 1905 

The Bonninger tube is a modification of the hematoent of Hedin It is a 
graduated capillarj U tube which is filled with blood to which an anticoagulant 
has been added This was first used by Bonninger,* and later by Csaki,' and 
by Froelich ' I hav e had no cxpenence with this tube but see little to recom 
mend it since a larger tube is far preferable 

Several other sizes of straight capillary tubes have been employed. These 
have usuallj been made and graduated in the laboratory in which they have 
been used In addition to not being standard instruments these have all the 
disadv antages of the Hedin tube 

The best of the capillary tubes is that devised by Van Allen ” This enables 
the use of a standard centrifuge and fittings with an isotonic anticoagulant 
solution It has the disadvantages of other micro methods Results with this 
tube arc not included in Table I since no data have been reported for human 
blood 

In my original work on volume index'" I employed a graduated 15 cc 
centrifuge tube using 10 c c of blood and 2 e c of the anticoagulant solution 
This IS a standard tube, eon be easily accurately calibrated and used with the 
usual centnfuge fittings It has the disadvantage of requiring 10 c c of blood 
and the results cannot be read quite so sharply as with a tube of smaller caliber 
Kuhnel,'! Osgood," and Wintrobc and Miller” used graduated tubes of 4 or 5 
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Table II 



NO CASES 

LOCATION 

RED BLOOD CELLS PER 100 
ac (= VOLUME 
PERCENTAGE OP CELLS) 

Bonninger 

10 

German} 

46 4 e c 

Csaki 

11 

Hungary 

45 2 

Froehcli 

7 

German} 

45 0 

Bie and Moller 

10 

Norway 

46 4 

Gram and Norgaard 

10 

Norway 

46 3 

Ha den 

20 

United States 

46 5 

Osgood 

94 

United States 

46 6 

Jorgenson and Warburg 

1 

Denmark 

45 5 

Wintrobe and Miller 

100 

United States 

46 5 


c c capacity made from Mohr pipettes These lequire smaller amounts of blood, 
but are not standard and requue special calibration 

Theie is never any objection, even in the most anemic patient, to taking 
sufficient blood foi a careful study A macro method is necessarj’’ for aecuiacy 
Specially made tubes of 4 oi 5 c c capacity when accurately calibrated are 
perfectly satisfactoiy I still prefer to use a standard 15 c c centrifuge tube 
with 10 c c of blood and 2 c c of isotonic anticoagulant Here one is using 
sufficient blood for accurate reading in a standard piece of apparatus 12 
c c centrifuge tubes of pyre\ glass are now available also and are somewhat 
more satisfactory than those of 15 ce capacity I have used these 12 cc 
tubes exclusively m the expeiiments reported herewith Each tube was call, 
brated by weighing with distilled water 


The original Blix hematocrit was designed for use without an anticoagulant 
0 anticoagulant was used by Capps There are only two anticoagulants which 
do not change the volume of the red ceU and yet add no volume to the blood 
These are hepann and hirudin Hirudin was used by Bonninger, by Proelich, 
and by Gram and Norgaard » The other anticoagulants used are citrate and 
oxalate Three per cent sodium citrate was used by Kulinel and by de Jong ” 

the addrtmn T ^ 

5 c c of blond ° ^ saturated solution of potassium oxalate to each 

often recommended''TmXu'uTif5rmr^^^ 

and Wintrobc and Miller 40 to To7 Potassium oxalate to 10 c c 

sodium oxalate to 10 c c of blood Lairabee^ used 100 mg of solid 

cent solution of sodium oxaS to i n . o Tuf of 2 c c of a 1 6 per 

percentage of red cells in the do- This m^th determining the volume 

in deteimining the volume index^of tho original work 

have used solid potassium oxalate havo r observers who 

IS decreased ivith this procedure 0<! fact that the cell volume 

c c causes a 3 5 per cenfstanWe W i f ^0 mg to 10 

shnnlnng on adding 40 mg of oxalate to lo’c c ^ ^ 
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It js appnient that it is most nnsatisfactoi-j to attempt accurate results 
unless tlie coll lohime is uiiehnnged I Imve made a senes of experiments ivith 
human blood to dcteimiiie llie aanafion in lolumc with diffeient anticoagulants 
There weie 100 cc of blood withdinwn with a large sjiingo from each in 
diMdual and just enough hiuidin oi hcpanii added to pre\cnt coagulation 
With a calibrated pipette, 10 c c of blood avas run into each of a senes of 12 
cc centnfuge tubes Tlie pipette and tubes were accurately calibrated by 
weighing wath water on a chemical balance One tube was taken as a control 
To the other tubes the different anticoagulants wcie added as indicated All 
tubes from one India idual weie centnfuged simultaneously as indicated in the 
tables 

In the initial expeiinient (Table III) diffeient dilutions of sodium oxalate 
and one diop of a satuiated solution of potassium oxalate were used These 
showed the maiked shrinl age due to use of the saturated solution of potassium 
oxalate Two specimens of defiln mated blood ga\e icsiilts slightly higher than 
wath hirudin alone It is apparent from this piclimmary experiment that the 
correct amount of sodium oxalate to prcaciit coagulation without changing the 
cell aolume lies between 1 4 pci cent and 1 6 per cent 


Table III 

VOLUSIE Percextiof or ItED Blood Cells With BirrEEEUT Anticoaoulants 
(CEXTRI rOOATIOV FOE OxE HOUR AT 2500 E.P U ) 


NO 

( VOLUilE PERCESTtQB OP RED BLOOD CELLS UITH 

Depibbinated 

ONLY 

1 

HIRUDIN 

ONLY 

la c t 

nfRUDfNrZED BLOOD ’WlTIf 
SODIUM OXALATE 

2 CC 

10 CC ^riTH I, 
DROP SATURATED 
SOLUTION 
POTVSSIUW 
OXAL.KTE 

12% 

14% 

10% 

18% 

2 0% 

1 

44 5 



44 0 



410 


2 






42 5 



3 




1 48 5 1 

47 5 

40 5 

1 44 0 ) 

— 

Average 

45 8 1 

, 47 0 1 

, 46 3 1 

45 2 1 

44 5 

44 0 1 

41 0 1 — 


In the second set of experiments (Table IV) only throe dilutions of sodium 
oxalate were used namely 14 15, and 1 6 per cent The effect of adding solid 
sodium oxalate cqiiii alcnt to that as contained in 2 c c of a 1 4 per cent solution 
was deteimined by adding 28 mg to 10 cc of blood Other tubes contained 
1 e c of a 3 per cent solution of sodium citrate, 20 rag of solid potassium 
oxalate, or 1 drop of a satuiated solution of potassium oxalate The ceU volume 
wath the solid sodium oxalate and potassium oxalate and the saturated solution 
of potassium oxalate are much the same and arc all much lower than with the 
hirudmized blood The leadings with the 14 pel cent sodium oxalate solution 
(2 cc to 10 cc of blood) are almost exactly the same as with hirudmized 
blood 

These obseri ations togetlici wath succeeding ones have convinced me that the 
1 4 per cent sodinm oxalate is isotonic with human blood sinoo it gii es the same 
results as hepann or hirudin On the other hand the addition of 1 drop of a 
saturated solution of potassium oxalate (equiialent to 25 mg of oxalate) to 
10 c c of blood causes the volume of cells to shrink 8 per cent 
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THE TIHE AND FORCE OF CENTRIFUGATION 

The time of centrifugation has \aried Hidch intli different ivorhers Un 
less an anticoabulant is emploied, onh a few minutes’ packing is possible bo 
fore coagulation takes place It is ncecssarj to pack the cells to constant 
lolumc This usualh requires about one hour The centrifugal force of a 
centrifuge varies with the diameter and the speed To compare different 
methods of centrifugation one must know both the speed and the length of the 
arm of the centrifuge The centrifugal force of a centrifuge v arics directly as 
the first poiier of the radius and as the second power of the speed. Thus the 
centrifugal force wath the same r p m with a radius of 20 cm is twice that with 
a radius of 10 cm If the radius is the same however, the ccntnfugal force 
IS four times as great wath a speed of 4000 r p m as with a speed of 2000 r p m 

The striking thing showaa in Table I however is the relative constancy 
of the cell volume provaded the proper antieoagiilant is used ev en wath v arjang 
methods of eentnfugation This suggests that complete packing docs not neces 
sitate great centrifugal force 

In determining the relative mass for calculating the volume index, it is 
onlj necessarj to use the same procedure in each case How ever, in ealculating 
absolute numbers such as the mdivadual cell volume it is necessarj that no 
plasma remain in the interstices between the cells Tlus involves complete pack 
mg of the cells This end point is difficult to determine The usual method has 
been to observe the cell volume of different intervals and continue the centnfuga 
tion until the volume is constant Koeppe'" thinks complete pocking is best 
shown bj translucencj of the ccU mass to transmitted light This entenon has 
been utilized by some workers 

I hav e made some experiments to determine the relation of the volume to the 
time and speed of centrifugation The results are shown in Table V All 
specimens were centrifuged and read at intervals of one half, one and two 
hours The av erage of 12 determinations show the v olume practically constant 
after an hour’s centrifuging, so I have taken this time as the standard for com 
parison The volume is onlj 2 per cent less wath two hours’ centrifugation than 
it IS with centrifugation for one half hour The centrifuge used was an Interna 
tional No 2 with a radius of 15 cm 


CALCULATION OF THE AVER VOE INDIVTOUAL CELL VOLUME 


As early as 1867 IVelcher ” reported results on the size of the erj throcyte 
in terms of cubic nuorons Numerous other workers have emplojed this most 
desirable unit of measurement The onlj data needed for calculation are the 
relative cell mass and the red cell count For instance from the data given in 
Table VI the average cell volume is calculated as follows The average red 
blood cell count is 4 856 millions per emm The volume percentage of colls 
with 1 4 per cent sodium oxalate solution is 44 82 c c equiv alent to 44 82 x 10' 
cubic microns One hundred c c of blood with a red cell count of 4 856 million 
cells per c mm contains 4 856 x 10" cells 
The average individual cell volume is 


44 82 


X 10" 


cubic microns or 92 1 cubic microns 


4 856 X 10" 
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The individual cell volume in cubic micions is double the total cell volume 
per 100 c c of blood for 5 million cells per c mm Foi instance if the count is 
4 0 million per c mm and 100 c c of blood contain 36 c c of cells the total 
cell volume foi 5 0 million cells is 45, and the individual cell volume is 90 0 
cubic microns 


Table V 

Eelation of Tihe of Centrifdqation to Volume Percentage of Eed Blood Cells 
AVith Diiterent Anticoagulants 


^0 

TIME OF 

centrifugation 
AT 2500 R P M 
(HOURS) 

VOLUME PERCENTAGE OF CELLS "WITH | 

AVERAGE 

HEPARIN 

ONLY 

2 CC 14% SODIUM 
OXALATE TO 10 C C. 
UEPARINIZED BLOOD 

1 DROP SATURATED 1 
SOLUTION POTASSIUM | 
OXALATE TO 10 C C 
HEPARINIZED BLOOD 

1 




46 5 



1 



48 5 

48 7 


2 

IS 5 

49 0 

45 5 

48 0 
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48 5 

48 7 

45 3 

47 5 


1 

47 5 

48 2 

44 3 

46 7 


2 

47 5 

47 2 

43 0 

45 9 

3 


42 5 

42 0 

39 9 

41 5 


i 

42 0 

410 

38 4 

40 5 
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41 5 

41 5 

38 4 

40 5 
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38 0 

40 7 
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38 0 

40 3 
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38 0 

40 5 
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Table VI 

Eelation of Volume Percentage op Eed Blood Cells to Number of Cells 
(Centrifugation for One Hour at 2500 r p m ) 




RED BLOOD CELL 
COUNT IN 

MILLIONS 

VOLUME PERCENTAGE OF RED 

BLOOD CELLS WITH 

NO 

SEX 

HEPARIN 

ONLY 

2 C C 14% SODIUM 
OXALATE TO 10 C C 
BLOOD 

1 DROP SATURATED 
SOLUTION POTASSIUJI 
OXeVLATE TO 10 C C 
BLOOD 

1 

2 

3 

4 

5 

6 

7 

S 

9 

10 

M 

JI 

M 

F 

P 

M 

M 

F 

M 

4 80 

4 83 

4 93 

4 30 

4 38 

5 45 

5 60 

4 64 

4 85 

4 78 

44 0 

44 5 

47 0 

40 5 

42 0 

50 5 

47 5 

42 0 

47 5 

44 0 

44 0 

45 5 

47 5 

40 0 

41 0 

50 0 

48 2 

41 0 

47 0 

44 0 

40 5 

415 

42 0 

38 5 

38 0 

45 6 

44 3 

38 4 

42 5 

42 0 

Average 

4 856 

44 95 

44 82 

41 32 


CALCULATION OF THE A'OLUME INDEX 

The vol^e index of Capps expresses the lelationship between the number 
and size of the cells It is calculated by dmdmg the volume percentage of cells 
m perceutoge of normal b, the numbe. of cells m per cent of uoimal Example 
The red cell count is 3,500,000 per emm and 100 ce of blood contain 23 0 
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c c of packed cells Normal blood mth a count of 5 million contains 46 0 c c of 
cells per 100 cc The lolnmo pciccntagc of cells in the uni noivn blood is 
23 0 

= 50 (\olume peicciitngc of normal) The red cell count is 70 per cent 
50 

of normal The -volume index is =0 74 

70 


THE TECHNIC OF DETERMINATION OF THE RELATIVE CELL MASS 

Run 2 c c of 1 4 per cent solution of sodium oxalate into a graduated 12 
cc or 15 cc centrifuge tube with a svringc Withdiaw 20 cc of blood from 
an arm vein with a sv ringe Transfer exactl j 10 e c to the centrifuge tube 
containing the sodium oxalate solution and mix bj inverting Centrifuge for 
one hour at 2500 rpm in a large centrifuge Read the v olume of cells The 
blood of normal joiing men Yields about 46 ce of cells and of joung women 
about 41 c e To the other 10 c c of blood add one drop of a saturated solution 
of potassium oxalate and mix This spceimcn is used for a red cell count and 
for hemoglobin determination 


ILLUSTRATIVE CALCULATIONS 


On centrifuging 10 c c of blood mixed w ith 2 c c of 1 4 per cent sodium 
oxalate at 2500 r p m foi one hour 4 5 e c of packed corpuscles are obtained 
A normal blood vntli a count of 5 million jiclds 4 6 c c when similarly centri 
fuged The volume percentage of normal of the packed cells of the unknown 
blood is 9S 

The cell count of the unknown blood is 4,900,000 
The av erage indiv idual cell v olume is 


45 0 X 10' 
4 90 X 10" 


The volume index is 

45 

46 

4 90 

5 00 


=■ 92 0 cubic microns 


= 100 


SUMMARY 

Experiments are reported to determine the best method of estimating the 
volume relationship between the red corpuscles and plasma of men 

An accurate determination of this relationship necessitates the employ 
ment of an isotonic anticoagulant and sufficient power and time of centnfuga 
tion to completely separate the cells from the plasma 

A 1 4 per cent solution of sodium oxalate is isotonic with human blood 
Centrifugation for one hour at 2500 r p m vvith radius of 10 cm, will com 
pletely separate erythrocjUes from plasma 

The relative mass of the erjdhrocytes is best determined by centrifuging 
in such a waj, 10 cc of blood to which 2 ce of 14 per cent sodium oxalate 
has been added The average red cell content of the blood of young men is 
46 c c per 100 c c of blood and of j oung women 41 c c 

Illustrative examples are given for the calculation of the volume index and 
the average indivadual cell volume 
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I ON nEMOGLOBlNOMETRY* 


Bi Rawson j Pickard, MD , L P Pierce, Ph D , and 
Robert L Worthington, San Diego Calif 


O P THE routine tests used in diagnosis, the estimation of hemoglobin, 
necessan m the diagnosis of some of the commonest diseases, is one of 
the most indefinite The methods used have wide individual errors beside 
those inherent in technic, there aie unneeessarj^ eirors in manufacture of the 
instruments, and theie is a justifiable uncertainty as to the normal standard 
The direct methods of hemoglobin determination are not suited to routine 
use Of the two sj stems against ivhich the clinical instruments should be 
standardized, the determination by the oxygen capacity method of van Slyke 
has many pitfalls, although it is shortei than the exact ferrometric methods 
The hemoglobiuometers in general use in this countiy have been the 
Tallqvist, Sahh, and the Dare, and lecently the Newcomer The color scale 
of the Tallqvist on comparison with the Newcomei is more leliable than 
generally stated, provided the hook is kept closed except at the moments of 
use A hemoglobmometer resembbng the Tallqvist sent out broadcast to 
plnsieians hv a commercial house, adLeitismg a remedy doubtless valuable in 
anemia is marked 10 pei cent higliei for each color than the Tallqvist The 
Sahli IS also a simple method and its readings appear somewhat more exact 
than the Tallqvist, its color solution also keeps well when kept in the dark, 
but there are wide errors in technic and in manufacture (inegular diameter 
of tubes) 

There are scAeral objections to the Dare hemoglobinometei Newcomer^ 


•From the Scripps Zoological Hospital Research Institute San Diego 
ReceUcd for publication September 16 1929 



O'! HEMOOLOBINOMETK\ 1A1 

pointed out one of the most important — ^that there is no red glass nhose light 
transmission curie at nil coiTcsponds to tint of om liemoglofaui that to obtain 
an exact match a red light ■\\ould hate to be used, and that the sensitnitj of 
the ej e for red makes it impossible to distinguish nnj but gross differences m 
color Ant one familiar uitli the Baic Ins noted the differences m reading 
between different ohsen ers due to their differences in color sensitn itj , he 
sides the difBcuUt of matching ccitain bloods and the effects of fatigue for 
red Another souice of error itith the Dare not pretioush recorded is the 
darkening of the blood bt CO AVbilc tenons blood is rarelj used tilth the 
Dare capillarj blood ttiU intariabh gite higher readings than arterial, and 
especiallt is it higher in patients tilth poor aeration from anj cause After 
saturating blood tilth CO tie obtained readings tilth the Date of 3 5 gm Hb 
instead of 2 7 gm from the same specimen tihcn osjgenated with similar 
tarintions up to 15 15 gm tilth CO against 13 2 gm oxigenated 30 per cent 
to 15 per cint higher than arterial blood In the fallqiist the blood is imrae 
diatelj oxjgenated and this sotirte of error docs not exist In addition tilth 
the Dare thcie is the objectionable semiscciet fcatme of the depth of the 
pipette and the 15 per cent high reading for bloods oter 65 per cent noted bi 
Sanford not present m all mstiiiments but seerainglj common and due to in 
sufSoient grinding of the thicker halt of the red glass pnsm 'With these manv 
sources of error it seems adttsable to abandon the Dare hemoglobinometer 

The Nett comer glass disk has seemed the best hemoglobinometer for 
general adoption being accurate rapid and not expensive the B and h 
Newcomer costing little more than a Dare Bt the purchase of a Nett comer 
disk alone at nominal cost the Duboscq or other colorimeter in use in everv 
laboratorj can be used as a hemoglobinometer Because of the close cor 
lespondencc of its light transmission curve with that of acid hematm the 
Nett comer disk is not onlv the best of clinical methods giving the same tal 
ues for any eve but the only one giving readings approaching aeouraoy It 
is not, however an ideal method and has been modified several times The 
original dilution of the blood was 1 250, the glass is now made to match 
against a 1 500 dilution (except the Klett instrument 1 400) The original 
adtiee to take the ateiage of ten readings because of the 5 to 10 per cent 
variation has unfortiinateij not recentlj been insisted upon The difficuitj 
of matching certain bloods because of color (icterus) or turbidity (fat leuco 
cytes) has been partlj overcome bt the addition by Bausoh and Lomb of a 
dark blue glass filter, placed either in the lens sj stem of the B and h liemo 
globinometer or laid on top of the etepieoe tthen using a general laboiatorj 
colorimeter 

We had not questioned tbe gcneial accuiacj of the Newcomer disk until 
lecently when tve had occasion to examine a Klett colorimeter with a dark 
glass disk requiring according to direction a 1 400 blood dilution w ith 
which, how et er tve got consistently higher readings It is true, Edett saj s in 
the directions it is probably well to recalibrate the glass plates ’ but we felt 
that this was a matter winch the clinical laboratory had a right to leave to 
the manufacturer, and it is certainly not practical for the average physician 
who desires careful hemoglobin readings on his patients We therefore made 
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leadings of bloods, the hemoglobin of which we measured by the van Slyke 
oxygen capacity method, comparmg the readings of the B and L Newcomer 
(tivo instniments), dilution 1 500, and Klett, dilution 1-400 




sen capacity method be lepeated on^a^^ee ^ ^ Slyke^ that bis oxy- 

This we did nitli only a few of tbp rl t ^ until results aie constant 

source of eiior is the sett n/of elslT T ^ 

ettiing ot cells in the pipette, and this we found greater 
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jn the pipettes mtli a long tip below the lower graduation, and m bloods 
diluted with saline instead of scrum On the whole the differences between 
the B and Ij Newcomer and the \an Shke in Chart 1 do not show anj con 
stant difference between the B and L Newcomer readings and the actual 
hemoglobin content, but rather the errors incMtable under ordinary working 
conditions, which are of wider range than we like to believe exist Comparing 
our readings with those of Lindsa\, Rice and Sclingcr^ also gi\en on Chart 1, 
we find their five readinf,s total 038 for the van Shke af,ainst 61 for the 
Newcomer, onrs (sixteen) are 1284 and 325 9 rcspcctiTch so close an agree 




Oiart 3 — Comparison of arbltrao standard" Chart 4 — Nomnal adult hemoplobln stand 

of \arlous homoRlobJnometcrs nlth accom nrds with scale for con\prplon from grams to 
panylng hemoglobin scale for conversion of porcentag or vlcf versa 
percentage values 


ment that vve think with bentv'^ that the Newcomer (B and L ) readings arc 
fio similar to the van Sljke that the Newcomer method is dependable, acen 
rate and “of great practical value in eliminating the preparation of standard 
solutions,” provided the 13 and L disks are used and provnded it is recognized 
that there is a possible irregularity in individual determinations The Klett 
disk was consistently too high in readings above about 9 gm per cent which 
would seem to indicate that the dark glass nnd 1-400 blood solution are wrong 
colonmctncally 

While the Newcomer heraoglobmometer is thus accurate for general 
clinical use, it must be remembered that it suffers from occasional erroneous 
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readings, a fault uith manj' colorimetric methods, and is not dependable as 
a lesearch method Of these lattei, all of Avhich must first be standardized by 
tlie \an Slvke oi a ferrometric method, the Palmer method and that of Osgood 
and Haskins wdl doubtless give ivay to the photoelectric hemoglobinometer 
of Sanford and Sheai d' which together with its accuracy has the great ad- 
vantage of fieedom fiom indmdual eiioi The Newcomei disk should be 
obtained from a fiim guaianteeing its accuracy, unless standardization is to 
be undertaken in the laborator 3 ' Readings iiith the Newcomer in cases in 
iihicli the color index is important should be an aveiage of ten leadings from 
each of two blood dilutions It is geneiallj"^ agreed that hemoglobin should be 
reported in grams per 100 c c Chart 3 is a convenient conversion table from 
the arbitrary standaids of vanous instiuments It also gives the 16 66 gm 
standard recommended hi Sanford as convenient, in that 6 times the hemo- 
globin gives the percentage 

Williamson® using a spectroscopic method, measured the hemoglobin of 
919 people, about 15 of each sex for each age peiiod, foi ages from infancy to 
extreme old age, thus establishing normals that cannot be affected except as 
othei gronps equallv large, and as caiefullj^ measiued, might show that for 
other regions, laces oi social conditions othei normals hold tiue His statis- 
tics show a normal of 16 92 gm hemoglobin percentage foi men from twenty 
to siNtj"- 3 ears, and 15 53 foi iionien from twenty to eighty 3 mais Since then 
Haden," Osgood® and Wintiobe and kliller® have all found the hemoglobin for 
men from nineteen to tliiity yeais to be about 15 8 gm , and Osgood“ found 
an ai erage of 13 7 gm hemoglobin in 100 women of the same age group As 
these averages for men and women from nineteen to thiity are from much 
laige numbers than Williamson’s, they aie necessarily coriect for the stu- 
dent class In Chart 4 there aie both of Williamson’s normals foi adults, and 
these later student averages are divided so that a given hemoglobin may be 
read as percentage of noinial foi the sex of a patient who is within the given 
age limits The noimal variation fiom aveiage should be remembered Os- 
good found it from 14 to 18 gm for men (ai erage 15 8), and from 12 to 15 5 
(average 13 7) foi j oung women, and Williamson states there is a 10 per cent 
lariation from the ai erage at birth, and 15 pei cent m adult life 

CONSTANTS 

Hemoglobin 96 pei cent globulin, 4 per cent hematin Iron, 0 334 per 
cent 01 1 mg non per 300 mg hemoglobin Oxj-gen capacity, 1 34 c c per 
1 gm hemoglobin 

CONCLUSIONS 

1 Normal hemoglobin means normal for age and sex, and should be de- 
termined bi Williamson’s or othei standards, and so recorded 

2 The Dare hemoglobinometer should be discarded 

3 For chmcal work hemoglobin may be estimated by the following meth- 
ods (a) Rough bedside estimations may be made by the TaUqvist or the 
Sahh If the blood is belon normal, a more accurate method should be used 
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(b) The NeT^comel disl , or the NeA^colnel Iicmoglobinometer is furnished bj 
Bausch and Lomb is sufficienth accurate for clinical ^orlc Blood dilutions 
made ■with their pipette can be carried to be read at leisure When the color 
index IS diagnostic, duplicate tests should be made, and an a\erage of ten 
readings be taken from each dilution If there is am doubt as to the accuracj 
of a disk, it should be cheeked bj the a an SI 3 I c o^agen capacity method or 
an accurate ferrometne anahsis through a wide range 

4 In the case of adults there is so long a period during which the normal 
hemoglobin scarcel} •\aries that the percentage of ^arlatlon niaj be added as 
a simple and M\nd comparison, along with the giams per 100 c c blood For 
infants and children the percentage of an arbitrarj male standard, as used 
in the past, is onl} misleading The licmoglobin observed should be recorded 
in grams together with the noimal for age and sex, which can be inter 
polated from Williamson’s cur^e'* 
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COLOEBEETEIC ESTB'IATION OF THE URINAEY Ph* 


By Victor C Myers, and Edward Muntwtler, Cle\-eland, Ohio 


A S OllDINAEILY cained out the coloiimetric estimation of the hydrogen- 
ion concentiation of urine gives lesults which die too high by approxi- 
mately 0 2 Ph, if one desires to Icnow the Ph of tlie undiluted unne at body 
temperature Wlule it is tiue that an eriorf of 0 2 Ph m the estimation of the 
Ph of mine is of relatuely little sigmfieance owing to the ivide vaiiations which 
may he encounteied normally (4 8-SO Ph), still one should alwajs know the 
aceuiacy and limitations of the method employed In the past it has been 
assumed that a 10 oi 25 fold dilution was ivitliout influence on the Ph of urme, 
and these dilutions are the ones wluch have been employed foi urine Hastings 
and Sendioj^ have suggested a 1 to 5 dilution with ivater, while stdl moie 
lecently Mjere and jMiintv'jlei- ha\e employed this dilntion, but used as a 
diluent a saline solution because of its gieatei stabilizing eftect on the dilution 
error Bmplojung watei the enoi of dilution ma> be extiemelj vaiiable Dilut- 
ing a mine of leiy high Ph iiheie the caibonates foim the major buffers will 
show a much greater dilution eiioi than a highly concentrated urine of low 
Ph nhere phosphates form the buffers By employing saline solutions AVitli the 
leaction adjusted to suit each indieatoi lange, this vaiiable affect of water dilu- 
tion IS minimized and eonsequently makes all results compaiable 

These same piinciples probably apply to flmd bacteriologic culture media 
as well as to unne, since one should have essentially the same temperature and 
dilution errors Of course if a plus eiioi as gieat as 0 3 Ph is of no consequence, 
then these eriois need not be considered 

For their voik jMjers and Muntw'jdei^ employed the bieolonmeter ® Owing 
to the fact that this instiument is not available in all laboratoiies it has seemed 
helpful to redesciibe this method for use with the comparatoi box 

Dming the past fiie \eais i\e ha\e employed the compaiator box,t illus- 
trated in Fig 1, foi class noik and found it leiy satisfactorj As will be 
noted the coier and the bottom part of the box are in reality two compaiator 
boxes and mai be used as such wflien the mine is perfectly clear, and it is not 
necessaiy to emploj a double low of tubes to obtain a satisfactory match When 
not in use the co^er is kept on the eompaiatoi box so that the buffer-incheator 
solutions will not be exposed to light 


Cle\ eland'”' Department of Biochemistry School of Medicine "Western Reserve University 

tAIth^gh the object of the present paper Is to point out sources of error In the cus- 
tomary estlrnatlon of the urinam Pn and describe conditions which permit Its estimation with 
an error of less than 0 1 Pn stni there are conditions under which this accuracy is unneces- 
^ 3Iotte Chemical Products Companj list a Urinary Ps Outat In which with 
the aid i^ a dimley la^cator (combination of two indicators) the range Pn 4 4 to 8 0 is covered 
b> 10 tubes differing bj 0 4 Pn This should be quite satisfactory for ordinary clinical work. 

comparator box containing 10 tubes differing b> 0 2 l4 -which coters 

the Pn range 4 0 to o u 


tTlils special comparator box maj be obtained tioiu 
Companj Baltimore Md 
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T!ic ChtI Liibs sciics of indicators arc admirably adapted to the dcterimna 
tion of tlic Pji of iirnic The mdicatois biomcrcsol green (Ph 3 8 to 5 4), 
bromeicsol puiplc* (P,i 5 2 to 6 8), bromthjmol blue (P^ 6 0 to 7 6), and 
phenol red (Pji 6 S to 8 4) nice!} covci the lange of hjdiogciiion conoentra 
tion nhieh inaj bo cncounteicd in untie For niobt mines it ivill be found un 
ncccssaij to use the indicators biomcicsol giccn and phenol led, although uith 
urines uhieh aie stroiigh acid oi those uhieli aie alKalmc these two indicators 
may be necessaia Most ui me specimens fall u ithm the range of the indicator, 
bromeresol purple 




A senes of Sbrenseii » M/15 molecuHi biiffei phosphates aie employed for 
the standaids from Pn 5 2 to 8 6 Foi the lango fiom 4 4 to 5 2 Clark's 
phthalatc NaOH standards aie emplojed The different standards aic made 
up to differ bj Pn 0 1, and it is thcieforc possible bv interpolation to read to 
Pk005 

INDICATOn DILOTINO SOnUTIO\S 

The indicator diluting solutions are picparcd as follous To 780 oo of 
0 9 pel cent sodium chloride solution 100 c o of the desired diluted indicator 
solution aie added This when diluted 4 to 5, giies the same concentration of 
dye as in the standard Bromeresol purple, hromthjmol blue, and bromeresol 
green m 0 04 per cent stiength and phenol red m 0 02 per cent strength are 
piepaied from 0 4 pel cent stock solutions bj diintioiis of 1 to 10 or 1 to 20 
with distilled water 

Chlorphtnol red covers the same Pn rance as bromeresol purple and may be substituted 
for It The former has the advantoge tbaf It docs not show dlchromatlsm and Is more stable 
In the presence of stiong alkalt than bromeresol purple 




A SIMPLIFIED METHOD FOE WHITE BLOOD CELL COUNTS THAT 
IS APPLICABLE TO FIELD CONDITIONS* 


Bt H A Hoffman, D V M , Zionsville, Ind 


T he geneially accepted methods of collecting blood foi eithei the led oi the 
■white cell count are not piacticable in the field unless the clmician carries 
the microscope to the patient The difficulties attendant upon this piocedure 
seriously limit the use of blood study as an aid in diagnosis 

Leivis and Shope^ in studying blood fiom swine, suggest the use of potas- 
sium ovalate in undiluted blood to pievent clotting while the latter is being 
transpoited to the laboratory I found that eri'stals of potassium oxalate ap- 
peared upon the counting chamber and mterfeied with the count Blood which 
IS treated lyitli potassium oxalate must be diluted within a few houis to avoid 
spoilage by bacterial contamination 

The present study was undei taken in an effort to develop a technic whereby 
clinicians could conveniently collect samples and send them to a laboratory 
for the counts Pigs’ blood was used throughout the expeiiment 

An effort was made to dilute the blood immediately after bleeding and to 
eliminate the use of tlie standaid diluting pipette 
Technic 

Jfine nnd fire tcntlis o c of diluting fluid were tnessured iccuiiteli into 6 inch test tubes 
(hat nero equipped luth rubber stoppers and a fen ghss beads 

The animals were bled fiom one of the ear veins ivith an IS gauge needle SM inches in 
length ApproMmately one cubic centimeter of blood was collected into a second test tube 
and bi aid of a graduated 1 cc pipette esactlj 05 cc of blood were measured into the tube 
containing the diluting fluid This gave a dilution of one part of blood in nineteen parts 
of diluent Care should be eiLcrcised to wipe the excess blood from the surface of the pipette 
In making the counts the tubes of diluted blood were ngoroush shaken for exactlj 
thirty seconds The co\er glass ivas pi iccd upon the counting chamber and the diluted blood 
ivas transferred from the test tube to the counting chamber by means of a capillary pipette 
prepared from ordinarj glass tubing The blood was allowed to flow underneath the cover 
glass bv capillary attraction In an effort to check the technic of shaking the diluted blood, 
each half of the counting chamber was prepared and counted separately The dilution tube 
was shaken exactly thirty seconds before transferring tlie blood to tlie counting chamber in 
each case 

All preparations, were allowed to stand flie minutes before making the counts In making 
the count the technic recommended by Pineys was used 

Early in. the woik it was found that the diluting fluids recommended by 
Piney ^ ■* Mallory and Wright,- Ciimmei,® or Burnett,^ wdiich consisted of various 
dilutions of acetic acid tinged with caibo gentian auolet, weie not adequate If 
tlie counts were made within a few hours leij little difficulty was experienced, 
but, if the counts were made some time after making the dilutions, the miero- 

•From the Besearch Department \llietl Laboratories Jnc 
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scopjc field ■i^ns often clouded ■iMtli debris and tlio colls ucie swollen, distoited 
or indistinct 

Twciiti foiii difCciciit piepoiatioiis of \aiioiis icids were tiled A descrip 
tioii of the moio promising icsults togetliei with the outstanding failures are 
reported in Table I Two stains weie used in these tests Thej consisted of a 

Table I 


SuilMABl or JtEStILTS ttlTIl VabIOUS DiLUTINO FLUIDS 


CODE 

SUUBEE 

roMrosiTiOh or 
dWaCtvno riiCiD 

AOF op 
nmuTEn 

BLOOD VrWEK 
COUNTED 

TFMrERATUEE 
OP STORING 
DILUTED BLOOD 

OBSERVATIONS IN COUNTINO 

1 A 

2^0 ncotic ncid 
tinged 
vnth enrbo gen 
tinn Tiolct 

fen hours 

room temp 

3 ho field nns not clear clumps of 
rod cells and other debris inter 
fired nifh the count 

3 A 

2% ncetic acid 
iMth 1% carbo 
gentian nolot 

0 days 

room temp 

Red cells fnintl) nsiblc nhite cells 
sliglitl) brown not snollen 

5 A 

19 o acetic acid 
mtli 0 5^c carbo 
gentian nolct 

few hours 

'» dajs 

room temp 

5 C 

Clear field nhite cills distinct 

Cells not clear difficult to loc*ate 

7 A 

2% acetic acid 
with \% methyl 

few hours 

room temp 

Colls slightly stained quite distinct 


Molet solution 

3 days 

room temp 

tells shghtlv stained quite distinct 
^ or) httlo t)6bn« 

10 A 

lactic acidt 
inth 1<^ methjl 

few hours 

room temp 

Tills slightly stained quite distinct, 
some d^bn« 


nolot solution 

1 dav 

room temp 

Cells sljglitl) stained some d6bTis 

11 A 

2% citric acid with 
1% methyl violet 

few hours 

room temp 

Cells slightl) stained, quite distinct 
some dlbn 


solution 

1 dn} 

room temp 

Cells ovcistnincd very little dibns 

13 A 

2% oxalic acid 
with 1% mcthvl 
nolet solution 

few hours 

1 da) 

room temp 

room temp 

Cells a brownish tint contrast to 
color of ddbris Cells quite 
distinct 

Field covered with small and large 
particles Cells jollowjsb brown 

13 A 

4% oxalic acid 
inth 1% carbo 
gentian violet 

few liours 

1 day 

room temp 

5 0 

Cells slnrply outlined morpholog) 
distinct stained lemon vcllon 
lor) Jittlo dSbris 

Cells a bright yellow morpholog) 
quite distinct cells nnt distorted 

A ver) fine ddbris oier the field 
but does not inttrfero nitli count 

20 A 

59J’ oxalic acid 
with 1% methjl 
nolet solntion 

few hours 

room temp 

Cells clear and distinct stuiied a 
lellow color 

16 A 

3% citric acid 
with 1% methj] 
nolet solution 

fen hours 

1 da) 

room temp 

. C 

Some dcbri** of rtd cells nitli (cUs 
stained faint laiender ci-toplasm 
<leir but iisible nuclei stained 
( ells stained but not clcarl) much 
d#bris 


The acetic acid used ^vas Jlerck 3(* per cent 
tThe lactic acid was to per cent strcnptli 


Standard prepaiation of carbo gentnn -violet® and a 1 per cent aqueous solution 
of methjl vuolet When methji -violet was used in the diluting fluids the amount 
was 1 per cent of the aqueous solution 

The most satisfactoiv picj>ii*ations were 12 A and 20 A -which consisted 
of 2 per cent and 5 per cent o\ahc acid icspcctnely and 1 per cent of a 1 per 
cent mcthjl \uolct solution The -yellow stained cells stood out in relief and 
were quicLJj and easily seen Tlie prepaiation 13 A, which contained 3 pei cent 
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oxalic acid and 1 per cent caibo-gentian iiolet is as almost as satisfactorj’" These 
three preparations ivere much siipeiior to am of the others tned in the expeii- 
ment 

Comparisons ivere made hetiveen the standard method of collecting blood 
samples using the hemacidometei , and the test tube method described in this 
article Ten such comparisons neie made bv taking dupheate samples of blood 
from the same animal at the same time The hemaci-tometers ivere filled directly 
from the hi-podei-mic needles, iibile the blood foi the tube tests iias collected 
in separate test tubes The aieiage of the counts foi these tests by the 
hemaci tometer method iias 13423 while the aieiage bi the test tube method 
was 12554 

An effort was then made to definitel 3 cheek the eiioi of both methods by 
m akin g a senes of counts from the same animal at the same bleeding Februaiy 
27 1929, Pig No 3055 was bled fiom the ear wntli a liypenng needle Five 
separate hemacytometers were filled one after the other Five dilutions were 
then made from same needle mto test tubes eontaiiung dilution fluid. The 
ddutmg fluid used was No 20 A (5 per eent oxalic acid with 1 per cent of a 1 
per cent aqueous solution of methi 1 i lolet ) The dilution m each test was one 
m twenti 

The counts were made in duplicate using sepaiate counting chambers Each 
dilution was shaken exactly thirti seconds befoie transferring to the counting 
chamber The covei glasses weie placed upon the slides and the diluted blood 
was introduced from the edge Two drops of diluted blood were discarded from 
each pipette The thud was wnped off with a clean cloth and the fourth w-as 
placed upon the slide In each mstance the preparation was allowed to stand 
fiye minutes before making the count 



SECOND 

COUNT 

4640 

4400 

4560 

4560 

5OS0 


AITIEAGE or riEST DIFFZPEN CE OF 
and SECOND FIRST AND SECOND 


Averages 


V A212 4648 4470 

Bai^e of difference bv the test tube method 1040 
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Table III recoids flic counts bj flic licmaej'fometcr method and Tabic IV 
recoids the counts bj the test tube method All of the counts represent the 
blood fiom the same animal at the same bleeding 

The aicrago count bi the hemact tomctci motliod nas 166 higher than bj 
the test tube method With the former method the range of differences was 
2000 greater than bj the test tube method 

The tubes numbeiod 14S to 152 inelnsuc were set aside at room temperature 
foi file dajs 

On March 4 these tubes were lecoiintcd ivith the folloning results 


TUBE 

^0 

HRST 

COUNT 

SECOND 

COUNT 

AVERAOE 

COUNT 

DIITEEENCE BETWEEN 
TWO COUNTS 

148 

5080 

4920 

5000 

160 

149 

4480 

4400 

4440 

80 

1,0 

4G00 

4840 

4720 

240 

151 

4920 

3920 

4420 

1000 

lu2 

3920 

4560 

4290 

C40 

Averages 

4000 

4528 

Range of differences 

4574 

IIGO 

424 


DISCUSSION 

Bj malung use of a prciiouslj measured tube of diluting fluid and a 
graduated pipette dilutions of blood maj bo transported to the laboratorj 
without danger of loss of the specimen This is not possible when the standard 
diluting pipette is used Subsequent to these experiments a few tests were 
made in which the amount of diluting fluid was reduced to 1 9 cc and the 
amount of blood to 0 1 cc In these tests the blood was collected from a drop 
from a needle puncture or dircctlj from the needle The results indicate that 
the latter technic might well be substituted foi the larger amounts of blood and 
diluting fluid 

When proper care is exercised m making the dilutions and m preparing 
the slide for the count, the results are moic uniform when a pipette and a 
test tube aie used in making the dilutions The uniformit) of count depends 
to a marked degree upon adequate shaking of the diluted blood This technic 
enables the worker to transport the sample without daiigei The count can be 
made at his eonieiuence 

A more satisfactorj preparation can be obtained b> the use of 2 per cent 
to 5 per cent oxalic solution with 1 per cent of a 1 per cent raethjl nolet as a 
diluting fluid 

I Wish to acknowledge the suggestion from Doctor S H Regenos to use a test tube in 
making the dilutions of blood 
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BLOOD SUGAR METHODS FROM A CLINICAL POINT OF VIEW* 


Bi 0 B Pratt, MD, a^d H 0 S\\.vktout, BA, MS, Los Angeles, Calif 


S INCE 1920, when Folin and Wii^ announced thou improved piocedure, now 
eommonl}^ Imowm as the “standaid Folin-Wu blood sugar method,” many 
voikeis have tested it as to its chemical accuracy and clinical usefulness under 
valuing conditions Though it is piobably still more widely used than any 
othei blood sugai method, at times changes in technic have been proposed, and 
other methods liaie been suggested as supeiioi to it Most of the reports of 
woik along these lines have appealed in the Jownal of Biological Chemistry 
Natiiiallj, therefore, the chemical side of blood sugar methods has been em- 
phasized more than the clinical 

During recent jeais the clinical importance of blood sugar tests has 
gieatly increased, due largely to insulin therapy A leasonably accurate idea 
of a patient s blood sugar level is often a piime point in diagnosis and a val- 
uable guide in tieatment Biochemists aie propeily inteiested in the correct 
figure loi aieiage normal blood sugais, and m the question as to whethei what 
appeals to be blood sugar is really all sugar or partly one oi moie othei com- 
pounds, but such matters are of less clinical moment The clinician’s pur- 
pose IS adequately sened, and the work of the clinical laboratoiy is made 
useful and dependable by any blood sugar method which, in the hands of the 
Oldman teclmieian, gnes a good check on the amount of deviation from noimal 
111 the case of both high and low sugars, no matter what the normal level for 
that particular method may be 

The Moik of seieial investigators who ha\e attacked the blood sugar prob- 
lem fiom tlie ehemieal side has chnical aspects which we believe deserve the 
leview we aim to gne them iii this paper The results of some of our owm 
recent tests wall also be considered, as they have a bearing on the subject 
Of necessiti, part of tlie discussion must concern itself wnth the ehemistrj’^ 
of blood sugai methods, but more emphasis w'lll be put upon those features 
which determine then chnical usefulness 

In 1923 Rothbeig and Eians" announced the results of a series of studies 
of the standaid Folin-Wu method They found that it gave results too high 
foi high sugars and too low foi low sugais In 1926 Oser and Kari^ reported 
tests indicating similar eiiors, though thev found the deviations somewhat 
less than those noted by Rothbeig and Evans Rockwood"^ confirmed the find- 
ings of Osei and Ivan in this respect, and the results of oui tests are in gen- 
eral agreement with theiis Our figures indicate that, when using the single 
standard, a blood sugai at a k% el of about 200 mg per 100 e c of blood will give 
results from 10 per cent to 12 per cent too high, while one near the 50 mg 

EvanJeUs'tS' the White Memorial Hospital College of Medical 
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level Mill turn out fiom 15 pei cent to 18 per cent less than its true value — 
differonocs too great to be disregarded by the careful clmieian, especially in 
the case of the low sugars 

Eothberg and Evans attiibntcd these dcvnations to the abnormal behavuor 
of colored colloidal solutions vilien diluted to diiferciit dcgiees The^ advised 
the use of several different standaids, together Math a special tjpe of tube whieh 
would permit of adjusting the dilutions, as a means of overcormng the difficulty 
Our check tests onlj partlj confirmed their conclusions But granting that 
then work was free fiom ciior the added details of technic which they sug 
gested would make the method of analjsis unsatisfactoi ilj complex for routine 
use 

For the purpose of ealeulating the proper values for blood sugars from 
observ cd colorimeter readings, Osei and Kan adv ised the use of a special table, 
coricctcd so as to offset the deviations indicated bv their tests This is a 
piactical solution of the problem, and in oui loutiiic vvoik vve for a con 
sidcrable time used such a table Obsciwation and inquirj, however, led ns 
to the opinion that most laboiatoucs employing the Folin Wu method do not 
use corrected tables As a coHsecjuciicc, much too low reports on low blood 
sugars must bo vei'j common 

Much of the blood sugai work during the past three or four jears has 
been aimed at perfecting reagents oi methods that would bo specific foi glucose 
as distinguished fiom otliei reducing substances in the blood Wliile of great 
chemical interest not much of this woik is an improvement on the standard 
Polin Wu method from a clinical vacwTioint We may at once rule out as ill 
adapted for practical laboiatoiy purposes all the methods which include jeast 
fermentation as a step in tcclmic These require the attention of a worker of 
more than aveiagc competence, as well as carefully controlled conditions, or 
else senous cnors will often be made Van Slyke and Hawkins’® gasometric 
method is cumbersome and time consuming, compared with the Folin Wu 
method A new coppei reagent proposed bj Polm‘ carlj in 1926 is so weakly 
alkaline that all of the blood hltratcs must for safetj be neutralized to phe 
nolplithalem bcfoie testing a fact that aiguos against the loutine use of this 
icageiit Puithermoic latei lu the same veai Polm and Svedberg' in giving 
directions foi handling the new coppci icagciit bionght to light another fact 
which makes it ohjeetionablc, it is not st ible unless it is kept in full, tightly 
stoppered bottles until sliortly before using Benedict's* 1928 copper reagent 
gives results that are believed to be verj nearly correct, but it is also open to 
the criticism of instabilitj and inconvenience He advised that this reagent 
he kept as two sepaiate solutions which sliould be mixed not more than a daj 
OI two before being used His® 1926 reagent is better, both as to convenience 
and keeping qualities 

At this point we digress brieflj to note some interesting items connected 
with our ovTO work AVc have made Inindicds of tests of the standard Polm Wu 
method, as applied both to aqueous solutions of glucose and to blood filtrates 
with siutablv adjusted glucose content, the tests covcimg the range correspond 
mg to fiom 50 mg to 400 mg of glucose per 100 c c of blood Oui onginal 
purpose was to obtain data for a corrected table, such as pioposed by Oser and 



1000 PRECIPITATION TESTS FOR SYPHILIS WITH SJ'IALL 
QUANTITIES OP DEPIBRINATED FINGER BLOOD 
(CLINICAL AND SEROLOGIC COMPARISON)^ 


B\ B S Kune, M D , and Benjamin Levine, M D , Ci lveland, Ohio 


’ I 'HE simple precipitation test foi sypliilis ivitli small quantities of defibrmated 
linger blood described pienously^ bas been found in 1000 tests to be more 
sensitive than the serum Wassermann test with the same antigen and almost 
as sen&itne as the serum microscopic slide pieeipitation test No false positive 
reactions occuned in any of the tests in this series In 121 cases, the finger 
blood test performed with the slight changes noted below gave results agreeing 
vnth the chnieal condition of the patients as often as those of the serum micro- 
scopic slide pieeipitation test and more frcqiientlj' than those of the serum 
AVassermaiin test 

The fingei blood precipitation test for syphilis is satisfactoiy for use in the 
diagnosis of sjqihilis in all eases and since it lequiies but a small quantity of 
compai ativcly easily obtainable blood, it is particiilaily useful in the diagnosis 
of sjqihilis in infants and cluldren Purthermoie, after satisfactory blood 
tj ping and matching the fingei blood test foi syphilis, since it is reliable and 
takes but about eight minutes to do, is an excellent mctliod for determining the 
suitability of blood donois immediately before transfusion 

For the study pieseiited below, blood was obtained fiom the finger and 
e rinated for the finger blood test At the same time a largei quantity was 
tocT'r i^T^ furnish seiTim for the microscopic slide precipitation 

WP 1 P 1 ^ u^‘5ermami test Ovei 60 per cent of the blood specimens 

weie obtained from S3ph,litic patients Of these over 80 per cent showed 
+ TO -(- + + + leactions in one or more tests 

tests^fm f serologic comparison of the finger blood test with other 

tests ioi sjphihs is given in Tables I to IV 

slide ni^ecnrittt^r^ finger blood test with the serum 

the Wassermann 'tesT agreement of the finger blood test with 

those'^ofthe' W^ ^o be more sensitive than 

The len sensitive Vii^° waction^ m the various stages of syphilis 

u4a,r rc 

vhereas the lerv^ sensitive Wassermann terf " precipitation test, 

as many ” and one-half times 

pitlent Clinic Mount Sinal'^Ho^plSr"”^"*^ t^epartment of Syphllolopy of the Out- 
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Je\ol imII tm-n out from 15 per cent to IS per cent less tlian its time \alue — 
differences too great to lie disregarded by the careful clinician, especially in 
(he CISC of (he low sugars 

Eotlihcrg and Evans attributed these delations to the abnormal behavuor 
of colored colloidal solutions when diluted to different degices They advised 
the use of scvcnl different standards togethei vnth a special tjpe of tube which 
would permit of adjusting the dilutions as a means of overcoming the difScultj 
Our clicck tests oiilj paitly confirmed their conclusions But, granting that 
their work was free fiom error the added details of technic which they sug 
gested would make tlie method of amlvsis nnsatisfactoiilj complex foi routine 
use 

For the purpose of calculating the pioper values foi blood sugars from 
observed colorimeter readings, Osei and Karr advised the use of a special table, 
corrected so as to offset the deviations indicated bj their tests This is a 
practical solution of the problem, and in our routine work we for a con 
siderable time used such a table Observation and inquii’j, however, led us 
to the opinion that most laboratoiics cmplojing the Folin Wu method do not 
use corrected tables As a oonsoquciice much too low leports on low blood 
sugars must be verj common 

Ituch of the blood sugar work duiing the past three or four jears has 
been aimed at perfecting leagcnts or methods that would be specific for glucose 
as distinguished from other reducing substances in the blood tVliile of great 
ehemiea! interest, not muoii of tins wori is an improvement on the standard 
Folin IVu method from a clinical vaevv point AVe ma> at once rule out as ill 
adapted for practical laboratory purposes all the methods vvliieh include yeast 
fermentation as a step in tcchme These require the attention of a worker of 
more than average competence as well as carefullj conti oiled conditions, or 
else serious errors will often be made Van Slyko and Hawkins gasometnc 
method is cumbersome and time consuming compared with the Polin Wu 
method A new coppei leagent pioposcd bj Polin' earlj in 1926 is so weakly 
alkaline that all of the blood filtrates must for safetj be neutralized to phe 
nolphthalein befoie testing a fact that argues against the loutine use of this 
leageiit Purtheimore latci in the same vear Folin and Svedberg' in giving 
directions foi handling the now coppei icagcnt bi ought to light another fact 
which makes it objectionable, it is not stable unless it is kept in full, tightly 
stoppered bottles until shortly before using Benedict’s' 192S copper reagent 
gives results that are believed to be verj nearly correct, but it is also open to 
the criticism of instabilitj and inconvenience He advised that this reagent 
be kept as two separate solutions which should bo mived not more than a daj 
or two before being used His' 1926 reagent is bettei both as to convenience 
and keeping qualities 

At this point vve digress bricflv to note some interesting items connected 
wath our own work Wc have made hundieds of tests of the standard Polin AVu 
method, as applied both to aqueous solutions of glucose and to blood filtrates 
with Buitablj adjusted glucose content the tests coveiiiig the langc coiiespond 
mg to fiom SO mg to 400 mg of glucose pel 100 c e of blood Oiii original 
puipose was to obtain data foi a corrected table, such as pioimsed bj Oser and- 
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Kair "We give an abiidged report of average results below, however, so that 
a rather surprising feature, noted after the tests Mere completed, may more 
easilv be demonstrated 


ACTUAL 

CONCENTaATIOV OF 

GLUCOSE IN TEST 
SOLUTIONS 

CALCULATED 
CONCENTRATION OF 

GLUCOSE BY 

FOLIN VCV TESTS 

ACTUAL 

CONCEKTEATION OF 
GLUCOSE IN TEST 
SOLUnOKS 

CALCULATED 

concentration of 

GLUCOSE BY 

FOLIN WU TESTS 

wg 

mg 

mg 

mg 

50 

42 

100 

100 

60 

54 

120 

123 

TO 

65 

140 

147 

80 

77 

160 

170 

90 

S9 

ISO 

195 


"While studmng our results it oeeui-red to us that if a quantity of color 
eqm\ alent to 15 mg oi 16 mg of glucose per 100 c c of blood could be added 
to each tube, standard included, the nhole senes vould be brought so nearly 
into hue that no result would difter much from nhat it ought to be For in- 
stance, the tube which, compared mth a standaid of 100 mg per 100 cc gave 
a reading that calculated out at 42 mg per 100 c c should have given 50 mg 
per 100 c c , that which led to a report of 170 mg per 100 c c should have 
given 160 mg per 100 e e , etc Now the ratio of (42 -r 15) (100 + 15) nearly 
equals 50 100, (42 + 16) (100 -r 16) equals 50 100, (77 + 15) (100 + 15) 
equals SO 100, (77 + 16) (100 - 16) nearlv equals SO 100, (170 + 15) 
(100 15) nearly equals 160 100, (170 16) (100 + 16) nearly equals 160 100, 
and so on through the list 


The above figures veie denied from tests made with single standards, 
but we found the same mathematical relations to hold m the case of results 
obtained by usmg more concentrated test solutions read against double stand- 
ards “We make no pretense of knowing all the reasons for this peeulianty It 
mav be that the denation of colored colloidal solutions from Beer’s law’® 
partly explains it Perhaps something m the copper reagent affects the glu- 
cose in such a way as to prei ent a faulv constant quantity of it in each tube 
iiom entering into the reduction reaction The fact that some tests which we 
made on solutions representing 20 mg of glucose per 100 c c of blood gave al- 
most no eolor at all points to this possibibty But no matter what the ex- 
planation mav be, it is endent that if the copper reagent of Folin and "Wu 
could be modified so as to aid m the production of added color to the extent 
called for bv our figures, their method would give proportionately accurate 
results for Doth high aud low sugars 

With tlus thought in mmd ue set out to altei the Folin-Wn copper re- 
agent in the desired direction, meanuhile remvestigatmg such other reagents 
as were not elimcaUv undesirable from other points of mew We had already 
met witli an encoinaging measure of success when iie began testing Benedict’s 
1926 copper and acid reagents These gaie us results so nearly correct that 
we went no fuithei with our uoib m modifiung the Polin-AVu reagent, feeling 
that It uould sene no good purpose to deielop a new reagent that uonld be 
no improiement cnei one alieadv proposed 
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According to our tests these Benedict reagents, used with standard Folin 
Wu filtrates, lead to icports on blood sugars as low as 40 mg per 100 c c that 
in proportion to each other and to the standaids emplojed are accurate ■within 
the limits of observational eiror On high sugars the error maj run as high as 
2 per cent or 3 per cent, the reports being too low to this extent Such a 
deviation in the case of a high sugar is clinicalh insignificant, but if desired 
it can easilj be aaoided bj using a smaller quaiititi of filtrate for the test 
It maj bo of interest to mention that when testing Benedict s 1926 re 
agents we did not find the blanks negligible Since, however, the slight color 
due to the blanks affects the standards as well as all of the test solutions, we 
have here a possible partial explanation of the closer agreement between actual 
and theoretical sugar values which these reagents give as compared with the 
standard reagents of Folin and Wti It is more eoloi in all the tubes which 
IS needed to bring the Folin Wu results into line, and the blanks of Benedict s 
reagents supply a little additional color 

We have found Benedict’s 1926 copper reagent to have enough alkabnity 
to offset the acidity of filtrates from blood samples that hav e been treated with 
many times the recommended quantities of any of the common anticoagulants, 
companng favorablv with the standard Polin Wu reagent in this respect This 
IS a valuable feature in pnctical work for the average clinical laboratorj must 
often deal with blood samples which have been treated with a considerable ex 
cess of the compounds added to prevent clotting 

CONCLUSION 

While Benedict’s 192S copper reagent gives results that are probablj 
nearer the correct levels for blood sugars, his 1926 reagent is preferable from 
the standpoints of stabibtv and convenience Though this reagent may lead 
to results that arc slightly too high all along the line, these results are con 
sistcnt among themselves and closely proportional to the standards Our tests 
indicate that Folin Wu blood filtrates used with Benedict ’s 1926 copper and 
acid reagents made according to directions given in the J'ourital of Biological 
Chemistry " provide a blood sugar method that is suited to the ordinarj elm 
ical laboratorj and that will give results upon which the climcian can safelj 
base his diagnoses and treatments We know of one large hospital that is 
usmg this combined method at present There may be others We feel that 
we are justified in adopting it as a routine procedure m our own laboratorj 
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A CHAET FOR ADJUSTING THE DIET IN DIABETES* 


B\ Curtis Bruen, MD , New York Cm 


N itrogenous equihbimm, calonc lequuement, ketogenic-antiketogenic 
balance, and glucose equivalent toleiance together determine the diabetic 
diet The wear and teai quota fixes the piotem minimum The caloric re- 
quirement IS satisfied accoiding to the equation, 

C = 4 ICII + 4 IP + 9 3P (1) 

Kctogeuic antiketogenic balance is maintained the relationships of the equa- 
tion, 

F = 2CH + 0 546P (2y 

Toleiance sets a limit uitlim nliich the glucose equivalent must fall unless 
insulin be gnen 

Chaits aie available foi leading off food mixtures in ketogenic-antiketogenic 
balance The alignment chait of Wilder based on a special giam moleculai 
calculation indicates the giams of caibohydrate and fat lequned to meet the 
caloric lequiieinent nith a given piotein allowance without clinically signifi- 
cant accumulation of acetone bodies® Giien the total calones and the pei- 
centage of the total calories to be furnished by protein, the complex line dia- 
gram of Hannon and McCann deiived from the above equations® indicates the 
giams of piotein, the grams of caibohydrate, and the factor by which the 
giams of caibolndiate is multiplied to give the giams of fat^ A single diet 
follows from each set of conditions 

Graphs of simultaneous equations peimit of moie flexibility A system 
of giaplis uith seiial piotein rallies fiom a neai -minimal near and teai quota' 
to an aibitrarj' upper limit is drami for equation (2) The segments above then 
intersections nith the indnidual giaphs of this srstem aie dianii foi systems 
of giaplis for equation (1) haring coiiesponding piotein ralues but serial values 
of total calones The rndest lange of piactioable values of the sereial food- 
stufts rrhich satisfj the equations indiriduall> and simultaneously is provided 
Chart I Dmhetic Diet — Diieetions (1) Identifj the graph for the 
leqiiiied numbei of giams of protein, (2) lun along it to the point rvheie 
a member of the bank of graphs for the required number of calones rises 
from it, (3) lead off the cooidiiiatcs of this point for the numbei of giams of 
caibohrdiate and fat in the tlneshold diet, (4) lead off the coordinates of 
points highei up on this giaph foi diets of inci easing caibohydiate, (5) read 
off the coordinates of points along its imaginaiy projection beyond the in- 
tcisection foi diets of impending ketosis 

A suitable combination is selected from among the serial values of pro- 
tein and of calories available The indicated graph of calorie equivalent mix- 
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tures of carboIiMliate and fat satisfies these conditions throu^liout its length 
Its point of simultaneitj nith tlie grapli of ketogenic antiketogenic balance 
satisfies in addition the relationships of the threshold of ketosis Values 
\uthin this limit are more remote from tlie development of ketosis but require 
more of the capaciti to metabolire glucose Values besond it require less of 



the capaoitj to metabolize glucose but aie less proof against the development 
of ketosis The diet can be maintained at once along physiologic lines and 
according to the clinical indications 
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A GLASS LIGHT FILTER FOR FOLIN’S NEW illCRO BLOOD SUGAR 

METHOD* 


Bi Henry Tauber, Ph D , Brooklyn, N Y 


F OLIN, 111 one of liis latei papers,^ suggests the use of a colored filter paper 
or a special lamp as a light filter to get iiiiiformitj’’ in reading because of 
the disturbing effect of the excess ot the jelloiY potassium ferricianide solu- 
tion 

We have cooperated uith the Klctt Mannfaetuimg Co in the prepaiation 
of a glass light color filtei ivhieh is a jellow glass disc, 15 mm in diametei, 
which should he placed on top of the oculai of the colorimetei 


TEST OF THE GLASS LIGHT COLOR FILTER 

The glass color filter is placed on the ocular of the colorimetei One cup 
IS filled half with a 02 pei cent potassium feiricjanide solution and the other 
cup IS filled half with water Both plungers aie set at 20 mm and, if zero 
pomt and light are equal, the two fields look uniformly j ellow 

Table I shows comparative figures of Fobn’s micro method with the glass 
disc color filter and the origmal Fohn-Wu method The bloods are those of 
diabetic patients 


Table I 


SAIIPLE NO 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


FOLIS vnj 


222 

160 

320 

142 

266 

400 

166 

160 

117 

306 

250 

220 

152 

302 

92 

105 


SUGAR IN MG PEP CENT 


FOLIN 


220 

148 

312 

135 

252 

388 

156 

153 

111 

290 

228 

217 

147 

290 

86 

100 


DIFFERENCE 


2 

12 

5 
7 

14 

12 

10 

7 

6 

16 

22 

3 

5 
12 

6 
5 


This coiroborates Folin’s- lower findings with the micio method 
Table H shous figuies of glucose solutions of various concentiations 
It IS impoitant to note that the lover findings of the micro method as 
compaied to Folin-Wu’s original method are due to the method itself as seen 
by the fact that the figures in both the glucose solutions and blood sugais are 
lower 


•From the Department ol Laboratories of Beth Nloses Hospital Brooklyn N Y 
Received fox publication 2s o\ ember 22 1929 ^ 
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Table n 


SOLOTIOV NO 

iro rzR Cent glucose 



1 

isn 



2 

200 



3 

250 



4 




5 

350 

345 

5 

6 

400 

392 

8 

7 

450 

445 

5 

8 

500 

482 

18 

9 

550 

533 

17 

10 

fiOO 

590 

10 

n 

700 

660 

40 


For the precipitation of the blood proteins in FolinWu's method, we 
used a precipitation mixture consistinEp of 7 parts of distilled water, 1 part of 
a 10 per cent sodium tungstate solution, and 1 part of 2/3 N sulphuric acid 
To 9 parts of this mixture in an Erlcnma^er flask, 1 part of blood is added, 
drop b\ drop, while rotating the flask, and filtered after a few minutes 

We ha^e made a gieat number of blood sugar determinations using this 
mixture, which ive compared nith the original method of precipitation as used 
by Polm and Wu, and found that both results agree Occasionallj, a prccipi 
tate is formed m the mixture which has no effect on the blood sugar values 
The advantages of the glass disc as compared to Folm's filter paper light 
screen or special lamp are 

1 The disc saves time in routine examination 

2 The filter light papers tend to curl up due to the heat of the colonme 
ter lamp 

3 The disc is inexpensive and can be used for any plunger 

The author is indebted to Mr KIctt and Mr DnnicI for their assistance in prepanng 
the disc 

REFERENCES 

1 Folin, 0 , and Malmros H J Biol Chent 83 3J5 1D2D 

2 Fohn, O J Biol Chem 77 421 3928 






1000 PRECIPITATION TESTS FOR SYPHILIS WITH SMALL 
QUANTITIES OP DEPIBRINATED FINGER BLOOD 
(CLINICAL AND SEROLOGIC CO]\IP ARISON) « 


B\ B S KLI^E, M D , AND Benjamin Levine, jM D , Cleveland, Ohio 


T he simple precipitation test foi sj^ihiLis with small quantities of defibrinated 
fingei blood desciibed pieviouslv^ has been found in 1000 tests to be more 
sensitive than the serum Wassermann test with the same antigen and almost 
as sensitive as the serum microscopic slide piecipitation test No false positive 
leaetions oecuned in any of the tests in this series In 121 cases, the finger 
blood test performed with the slight changes noted below gave results agreeing 
ivith the climeal condition of the patients as ofte i as those of the serum micro- 
scopic slide piecipitation test and more frequently than those of the serum 
Wassermann test 

The fingei blood precipitation test foi si yhilis is satisfactory for use in the 
diagnosis of syphilis in all cases and since it requires but a small quantity of 
comparatively easily obtainable blood, it is particulaily useful in the diagnosis 
of syphilis in infants and children Furthermore, after satisfactory blood 
tjping and matching, the finger blood test foi syphilis, since it is reliable and 
takes but about eight minutes to do, is an excellent method for determining the 
suitability of blood donois immediately before transfusion 

Poi the study piesented below, blood was obtained from the finger and 
defibrinated foi the fingei blood test At the same time a larger quantity was 
diami fiom an aim vein to furnish serum for the microscopic slide precipitation 
test and foi the Wasseimann test Over 60 per cent of the blood specimens 
were obtained from sjphilitic patients Of these over 80 per cent showed 
+ to +4- + -f- reactions in one or moie tests 

Tlie clinical and serologic comparison of the fingei blood test with other 
tests for syphilis is gn en in Tables I to IV 

Table I shows the close agreement of the finger blood test ivith the serum 
slide precipitation test There is less agreement of the finger blood test with 
the Wasseimann test 

Table II shoA^s the lesults of the finger blood test to be more sensitive than 
those of the AVassennann test and almost as sensitive as those of the slide 
precipitation test 

Table III shows the false negative leactions in the various stages of syphilis 
The ven sensitne fingei blood test ga^e one and a half times as many false 
negatne leactions as the lerv sensitive microscopic slide precipitation test, 
whereas the veiw sensitive Wassermann test gave over two and one-half times 
as maii}^ 

•From the Liboritori Department and the Department nr i - , 

paUent Clinic Vlount Sinai Hospital r^epartment of Syphllology of the Out- 
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Table II 

CriNicvL CoMPAnisoN or Finqeb Blood Test and Serum Tests for Syphilis With the Same Antigen 
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Table III 


CUOTCAL Co^rpAItISO^ or Tests for Syphilis One or More or Which Gave a ± to + + + + 
Eeactioh With Analysis or Disagreesientb 



TOTAL 

TESTS 

\OEEE 

MENT 

! 

I DISAOREEMESTS FALSE NEGATIVES, 

1 SYPUILIS 


! MENT 

PEI 

MAEY 

SEC 

ONDARY 

TER 

TIARY 

CENTRAL 

NERVOUS 

1 SYSTEM 

CON 

GENITAL 

Very sensitive finger 

blood test 1 

423 



8 

189% 

30 

7 09% 

7 

165% 

1 4 

1 0 95% 1 

4 

0 95% 

Very sensitive slide 
test 1 

423 

387 

91 49% 

36 

8 61% 

10 

2 36% 

IG 

3 78% 

7 

1 G5% 

1 1 
' 0 24% 1 

2 

0 47% 


410 

■CTITM 

01 

22 20% 

14 

3 41% 


34 

8 29% 

1 1 

0 24% 

IBaH 

Sensitive finger blood 
test 

517 ! 

397 

70 79% 

120 

23 21% 

22 

4 26% 

CC ; 
12 77% 

22 

4 26% 

1 6 

0 97% 

5 

0 97% 




63 

12 19% 

11 1 
213% 

34 

6 5S% 

15 

2 90% 

1 

019% 

2 

0 39% 

Sensitive Wnsserniann 
test 

463 

25G 

55 29% 

207 

44 71% 

4 75% 

111 

23 97% 

61 

13 17% 

6 

1 130% 

7 

1 1 51% 


Table sIioms the results o£ the finger blood test m 121 cases, by the 
teoluuc described below, to be as sensitive as those of the slide precipitation test 
and more sensitive tlnn those of the 'Wassermatm test 

DISCUSSION OF THE TECHNIC OF THE FINOFR DLOOD PRECIPIT VTIOV TEST FOR SYPHILIS 

JIanj of the finger blood tests reported above were done as outlined m a 
previous report* In addition, man) vvcic done with antigen emulsions of 
different cholesterin content with, consequent!), diffeient optimum quantities 
of salt solution Furthermore, it was found that the addition of a small quantit) 
of aeetio acid to the sensitiv e antigen emulsion inoreasod its sensitiv it) equal to 
that of heating it at 50° C for tvvent) minutes It was also found that more 
cholestenn could be used in the antigen emulsions wuth advantage A most 
important factor affecting the results was found to be the h)drogenion con 
centration of the distilled vv iter used in the preparation of the antigen emulsions 
and the salt solution It was also found better to lake the blood with 2 c c 
instead of 1^^ cc of distilled water and, thcrefoie, to increase the size of the 
outer chambers on the slides 

The details of the test considered most satisfacfoi) of those done in this 
stud) follow 


FINGER BLOOD PRFCIPATION TEST FOR SYPHILIS 

1 Pipette 0 0-t c c of defibriiiated finger blood into each inner chamber 
on the 3 b) 2 inch glass slide 

2 Allow one drop (about 0 015 c c ) of 4 per cent sodium chloride solution 
to fall from a capillaiy pipette into each inner chamber containing blood and 
rotate the slide quite vigorously for one minute 

3 Allow two small drops (each about 0 007 ec ) of sensitive antigen emul 
sion to fall from a capillai) pipette into the first blood salt solution mixture 
In the same manner nllow a similai quantit) of vei) sensitive antigen emulsion 
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to fall into the second blood silt solution mi\tuic Rotate the slide ivith 
moderate Mgoi for foiu minutes 

4 Allow 2 cc of distilled witer to fall fiom a 25 c c pipette (gnduated 
m tenths) into each mi\tuic (the mixtures spill o\er to the outei rings) and 
lotatc the slide \cr} genth foi one minute to completclj lake the blood 

5 Read the results at once or at anj time for fifteen minutes after laking 
is complete, thiough the microscope at a magnification of about 100 times (low 
I)o^\ci 1C mm objcctnc, ojcpiccc lOX or 12^X) and iccord in terms of pluses 
accoiding to the degree of clumping and the si7C of the clumps 
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FIp 1 

Six sensitive and six vci*} sensitive tests maj be done at one time with 
proper lioldeis 

MATERLVLS FOR THE FINGER Bl OOD PRECIPIT VTION TEST FOR SYPHILIS 

These are described in detail and illustrated in the first icport ^ Furthei 
experience with the test has led to the use of more distilled water in laking 
the blood Accoidinglj, slides vnth largci wax outer rings than previouslj 
desenbed are used (See illustration of mold and slide ) 

The pipette for the 4 per cent salt solution is a capillary pipette made fiom 
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glass tubing S to 10 mm ni diametei with capillaiy tube about 3^ mm in 
diametei delivciing a diop (by giaiity) about 0 015 c c (33 drops pei ^ c c ) 
The pipette foi the antigeu emulsions aie siimlar pipettes with tubes about 
% mm in diametei delivering diops (by gravity) about 0 007 c c (71 drops per 
1/2 c c ) 

Four pel cent salt solution This is made with sodium chloride (c p 01 
Reagent Meick) and distilled water of Ph 5 4 to 6 0 The Ph o± the distilled 
water is determined simply bj adding to 0 25 c c of it a drop of chloi phenol red 
indicator (La Motte) Water satisfactory foi use gives a light to medium 
1 eddish-purple color Watei of P„ 5 2 01 less gnes a jellow coloi mth the 
indicatoi and is not as satisfaetoiy 

Antigen The antigen is a lipid obtained by piecipitation 111 acetone at 
50° C to 37° C of concentiated absolute alcohol extract of beef lieait muscle 
povdei (Difco) The details of its prepaiation are given in a pievious repoit = 
Antigen emulsions containing more cholesterm than formerly employed 
have been found more satisfaetoiy for the fingei blood test Likewise it has 
been found more eomcnient to mciease the sensitnity of the antigen emulsion 
by the addition of a small quantity of acetic aeid than to heat the emulsion at 
50° C for twenty minutes as pieviouslv The antigen emulsions considered 
best for the fingei Wood test are as follows 

Sensitive Antigen Emulsion Very Sensitive Antigen Emulsion 

0 So c c Distilled iiater (Ph 5 4 to 6 0) 2 0 cc of sensitive finger blood test 

1 25 c c of 1 per cent cholesterm (Pfan antigen emulsion 

stielil C P ) in absolute ctlijl al 0 2 cc V. per cent glacial acetic acid 

cohol (90+ per cent) (Prepared (Distilled ivater Ph 5 4 to 0 0 ) 

in about fortj five minutes bj 
placing in an oven at 50° to 56° 

C and shaking genth a few min 
utes at fifteen minute intervals ) 

01 c c Antigen 

2 2 c c of 0 85 per cent sodium chloride 

(c p or Reagent, Merck) solu 
tioii (made uith distilled uatei 
Pn 5 4 to 6 0) 

The sensitive antigen emulsion foi the fingei blood test has the same 
foi inula as the lerv sensitne antigen emulsion foi the micioscopie slide precipita- 
tion test vath seium and like it is picpaied as follows 

Into a one ounce bottle, 0 85 c e of distilled ■nater 13 pipetted 

Tlie bottle is held at an angle and the 1 per cent cholesteiin m absolute ethyl alcohol 
(99+ per cent) is alloued to run along the side of the neck of the bottle 
The bottle is genth rotated from the neck for tuenti seconds 

The bottle is held at an angle again and 0 1 c c of antigen is pipetted against tlie 
side of tlie neck from a 0 2 c c pipette (graduated in thousandths) 

The bottle is promptly stoppered with a cork and shaken fairly vigorously (the fluid 
throvm from bottom to cork and back) for one minute 

Lasth, the 0 85 per cent sodium chloride solution is alloiied to run in quite rapidlj, 
the bottle is stoppered again and shaken as previously for one minute 

The emulsions, ivhcn esanuned through the microscope, at a magnification of about 
100 times, sliour numerous leri fine particles but no clumps ivhateier 
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One half liour after the preparation of the sensitive finger blood test emulsion, 2 c c 
of it 13 pipetted into a one ounce bottle 

Two tenths c c of V per cent glacial acetic acid is then pipetted against the side of 
the neck of the bottle The bottle is stoppered well with a cork and shaken quite vigorously 
as before for one minute The acidified emulsion is the verj sensitnc finger blood test 
emulsion 

Tlio emulsions ire thoioughh sntisfacton foi use for si\ hours after then 
preparation After this time tlicrc is a slight stesdt decline in their antigenic 
poner 

The deflbiinatcd finger blood Keeps ncll m the humidor in the refngeratoi 
for at least tnentj four hours Si\ts eight specimens Kept m the refrigerator 
m scaled glass tubes msde fiom 3 mm glass tubing (shout 2 mm inside 
diameter) gs\c results as late as si\ necks Intel diffcnng but little from those 
iisth the blood svhcii first obtained 

covcnusiONs 

1 The simple precipitation test for sjphilis nith small quantities of 
defibnnated finger blood described premouslj has been found in 1000 tests to 
be more sensitise than the serum Wassermann test mth the same antigen 
and almost ss scnsitno as the serum microscopic slide precipitation test No 
false positive reactions occuricd in anj of the tests in this senes In 121 
cases, the finger blood test pcifoisned with the slight changes noted above, gave 
results agreeing with the clinical condition of the patients as often ns those of 
the setsim mieroseopic slide piocipitntioii test and moio fiequentlj than those 
of tho senim IVassermann test 

2 The finger blood piccipitation test for sj-philis is sotisfaotoi’j foi use in 
the diagnosis of sjphilis in all cases, and since it rcquiics but a small quantitj of 
comparative!) cisilv obtainable blood, it is particular!) useful in tho diagnosis 
of sjphilis in infants and children Furthermore, after satisfactor) blood 
t)'ping and matcluiig tho finger blood test for sv philis since it is reliable and 
takes but about eight minutes to do, is an excellent method for determining 
the suitabilit) of blood donors immediatcl) bcfoie tiansfusion 
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MODIFICATIONS IN THE JIETHOD FOE, THE DETEKMINATION OF 

CHOLESTEROL IN BLOOD' 


By S L Leiboff, AM NE^^ York City 


I N 1924: the autlioi^ sunplified the method foi deteimmation of cholesteiol 
in blood by absorbing the blood on filter papei and extracting the choles- 
teiol fiom the filtei papei ivitb cbloiofoim A special extiaetion tube ivas 



dcMsed" in ivbicb the whole operation was peifoimed without tiansferiing 
material tbereb} avoiding possible loss Foi the extraction a multiple con- 
denser= was used In this condenser six samples of blood could be extracted 
simnltaneouslv The condensei is of verj simple constiuction and occupies a 
smaU space in the laboratory 

•From UlO Biochemical 'Laboratori of Lebanon Hospital Ke-n- York 
Recf-hrU for publication December 19 1929 


776 




DETE^^II^ \TION OF CIIOLLSTLROL IN BLOOD 


777 


A numbei of imi)ro^ ements ha\e non been made in the appaiatns which 
mal e the extinction c^en raoie accurate and allow the easiei haudlmg of the 
nppniatiis 

The most impoit int change was made in the condensing tube C (Pig 2) 
Onginalh this tube was constricted at tlic bottom, the diameter of this con 
stneted portion was much nanowei than the rest of the tube This was found 
to be faults in that it did not alwn%‘* allow the free passage of chloroform, 
thus causing some of the eliloiofoim to collect in the condensing tube abo^e 
the constricted poition Since the coiistiicted paits of the difteient condens 
ing tubes diffoiod somewhat in dnnnetd no uniloini extiaction per unit of 
time was possible with diffeient condeiisnic, tubes, since the amount of extrae 
tion depends upon the number of drops of ehloiofoim passing through the 
filtci paper 

This difficult\ was eiitirch and satisfactonh o\crcome b’v eliminating 


c 


Fig 

the coustucted poitioit, the whole tube being of the same diameter A large 
number of these impro\cd condensing tubes wcic Usted as to the number of 
drops passed per unit intei\al of time and uuiform icsults were obtained 
Also a laige number of bloods were extracted and eliolesterol determinations 
performed in tiiplicates aei^ good cheeks weic obtained After extraction 
of the filtei jiapers foi half an hour no more cholesterol could be extracted, 
thus showing that the first exti action was complete 

AnotJier improvement was made in the substitution of a small copper 
water bath for the laigc glass heakei using a beaker it was iiecessarj to 
laise the whole appaiatus when extinction tubes had to he placed in or re 
moved from the water bath Tins js no longer necessarj. since the coppei 
watei bath is held by an iron iing vvlucli maj be raised or lowered bj means 
of a clamp attached to one of the legs of the tiipod, as shown in Pig 1 The 
low foira gas burner was found more suitable than the electric stove, though 
Ihe electric stove ma^ be used 
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In piepanug tlie blood for exti action it is of utmost impoitance to use 
the right giade of filter papei * An extinction papei to be efficient should be 
Tei'j' poious and not too haid, under such conditions the blood is exposed to 
a laige number of poies in the papei and is easily absoibed The laige poies 
also allow the free passage of the chlorofoim, thus pioducmg efficient extrac- 
tion When a filtei papei is too hard its porosity is gieatly diminished and a 
greatei lesistance is ofteied to the passage of the extracting fluid, as a result 
some drops of fluid mil accumulate on the surface of the paper without pene- 
tration through the paper, thus pioducmg inefficient extraction 

DETERMINATION OF CHOLESTEROL 

The method foi the deteimination of eholesteiol in blood is the same as 
described in the original paper ^ Twenty file-hundredths c c of Mell-iiiixed oxa- 
Idted blood is placed on a filtei paper disc This is best done by placing the 
paper disc oiei the cayity of a poieelain plate such as is used for titiation 
with outside indicators, and distributing the blood from a small pipette oyei 
the paper disc by moiing the tip of the pipette oxer the surface of the paper 
In this manner the blood is spread oxer a large area of the disc The place- 
ment of the filtei paper o'ver the eaxity of the porcelain plate piexents the 
loss of blood from the under surface of the paper disc neie it to penetrate the 
paper 

The disc containing the blood is non allowed to drj at loom tempeiatuic 
for about ten minutes It may be dried for a shoit while in the incubator at 
37° C, but no higher tempeiatuies should oe used as the heat will so affect 
the paper as to give loner yalues for cholesterol 

An extraction tube is then filled with about 5 c c of pure dix chlorofoim 
and the disc containing the blood is picked up nitli a pan of forceps and 
placed in the tube containing the chloroform The same forceps may be used 
to push the disc donn into its place and stiaighten it out so that it rests oxci 
the constricted portion of the tube One must observe that the disc should lie 
nell beneath the opening of the side arm so as not to obstruct it, as this 
nould pieient the free passage of the chloroform The tube is then attached 
firmly to the stopper of the condensmg tube and the water -bath is raised to 
such a height that the exti action tube is immersed in the nater to the level of 
the chloroform Extraction is continued for lialf an hoiii fiom the time the 
chloroform begins to boil When the extract is cool chloroform is added 
exacth to the 5 c c mark on the tube 

In a similar tube are placed 5 cc of cholesterol standard (5 c c of chlo- 
roform containing 0 4 mg cholesterol) 

To each tube is then added 2 cc of div acetic anlijdiide The tubes are 
placed in a beaker of cold nater and 0 1 c c of concentrated H^SO^ added to 
each tube The tubes are then lemoied from the cold water," tightly stop- 
pered ATith clean dm coik stoppers and imeited to mix the contents They 
are the n placed in a daik place for ten minutes to allon the eoloi to develop 

X.« \Vrl omnlned from The Empire Lahoratorj SuppH Company 
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and Tie compaiecl in the coIormiLlei Hit toloiiiuctiic iiutcliin^ is done in a 
‘‘omewlnt darkened loom 

Calcuhfion of 

g 

" X 160 -= cholesterol pei 100 c c of blood 
S >= rending of stniidaid 

11 «= rending of uni no^\n 
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COLORTAIETRIC DCTORAILVATION OF SAIALL VA[OTI\TS OF 
ARSENIC IN BIOLOGIC JIATFRIAL® 


Bi E H AIaiciilino Ph D , and P B Plinn PhD York Cit^ 


E arly m our investigation as to the effect of nisenic on tlie skin v\e v^eie 
faced vMth the fact that the l^Iarch method was nnrelnbli when used ns t 
quantitative method in determining the minute quantities of the metal pies 
ent 111 the samples of blood spinal fluid, and scales v\hic)i were received in 
the laborafori Observations showed that these results might be as much is 
100 per cent out of the wav on some of our simples This led to a studv of 
the literature of the subject To those interested in sucli a survev we recom 
mend the papeis bj Alinot ' Kleinmanii ind Pangrit7* who have published a 
comprehensive studj of the methods suggested previous to 1927 

RccentJj Truog and Jlover’ proposed in improvement on Deniges' color 
imetric method for phosphoius and niscnic by meins of stannous chloride as 
a reducing agent Thej state that thej had been unable to find a systematic 
study as to the effects of the concentration of sulphuric acid ammonium 
molybdate and stannous chloride on the intensitv of the color produced 
Evidentiv the work bv Kuttntr and Cohen® on this problem had been over 
looked by them 

Demges^ pointed out the sensitiveness of the reaction between ammoninin 
molybdate and stannous chloiide Iluttig'’ studied this leaction and concluded 
that it could be used for the detection and estimation of stannous chloride 
Deniges^ in a later paper discusses the diffeient mo}}hdenum blues in the 
presence and absence of such reducing reagents as stannous salts copper 
mercury tin, aluminum zinc and hvdroquinone He discusses the differences 
between the stable and unstable molybdenum blues and cime to the conclusion 
that an ammonium molybdate sulphuric acid solution v\hich had been reduced 


Prom the t/ahorator> of Inilunlrial Hjglene Columbia t7nl\or<iltj 
RpcohrKl for publication D comber 0 1920 
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by means of copper filings to a elloiv solution containing MoO™ was the best 
leagent foi the detection and deteimination of aisenic® 

When tnmg this method out in om lahoiatory, ne discoveied that the 
amount of coppei piesent in the i educed ammonium molybdate sulphuiic acid 
solution affected the results It is difficult to contiol the amount of copper 
wliicli Mould be hi ought into solution because it depends on the suiface of the 
coppei filings exposed 

After studying the vaiions reducing leagents, lye came to the conclusion 
that hydiazine sulphate was the best reagent foi the purpose It peimits the 
use of definite quantities of the chemicals emploi ed and produces the yellou 
solution lesembling Deniges’ reagent containing the loiyei oxides of molyb- 
denum The ammonium mohbdate sulphuiic acid solution i educed by hydra- 
zine sulphate mil gne a definite though faint blue eoloi when as little as 
0 25 miciogiani of peiitaialent aisenie or phosphoius is piesent The blue 
color IS peimanent foi tuentj foui hours oi longei yhich is an adyaiitage 

Our impioiement of the Deuiges method consists in the use of hydiazine 
sulphate as a leducing leagcnt uhicli leduces tlie ammonium mohbdate sul- 
phuric acid solution, decomposing duniig the i eduction into gaseous products 
which aie eliminated, before it is added to the solution containing aisenic oi 
phosphorus An excess of the i educing reagent is aioided which is necessaij 
as it preAeuts the reduction of the pentai'alent aisenie (See Kubina®) The 
method depends on the reaction betueen the peiitayalent arsenic and the lowei 
mohbdenum oxides Wu‘“ discusses in a yeiy able manner the reactions 
which take place between moljbdeiium and peiitayalent phosphoius oi aisenie 

METHOD 

Oiii method of analysis is briefly as follows 

The dried and weighed sample is destioied in a Kieldahl flask b^ iiicans 
of concentrated sulphuric and nitric acids in the piesence of a drop of con- 
centrated coppei sulphate Caie must be taken to ayoid chan mg foi as shown 
by Kesten” this mil result m a loss of arsenic With some material it has 
been found achantageoiis to use a little pei oxide of Indiogen to assist in the 
combustion After the lyct combustion has been completed, the arsenic is dis- 
tilled off using the same flask as w as used in combustion for the distillation 
flask The procedure is that desciibed hi Bang'= The distilled arsenic chlo- 
ride IS caught in a lecening cjlinder containing an oxidizing mixture made 
up of 15 c c of concentrated nitiic acid and 5 c c of bromine wmtei to conyeit 
the arsenic to the pentaialent foim We have found it advantageous to use 
the Allihn form of condenser and place betiveen the condenser and the cjdin- 
der a connecting safety bulb into which some of the oxidizing solution has 
been drawn The distillate is placed in a xiorcelain casserole and cAapoiated 
to drjness on a water-bath 

Care is taken not to caiij the distillation to the point ivhere SO, is 
earned over If this should occur, the solution must be neutiabzed with 
XaOH after evaporation then made slightlj acid with sulphuiic acid using 
phenolphthalein as an indicatoi It also requires a new standard arsenic solu- 
tion, prepared in exacth the same war 
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The solutions required for the coloumctric deteimination are prepared 
as follows 

A A 1 pel cent In drnzine snlplmtc solution 

B Aiumommn moljbdate sulplimic acid solution This is picpsred hi 
niifing 1 \ohime of 10 per cent smmoiumii inoltbdstt solution with an equal 
solumc of concciitntid sulpbuiic netd m 7 lolumcs of water To obtain a 
pet teeth coloiloss solution the ammonium moUbdsU solution must be added 
to a cold solution of the siilpliuric acid in watei 

C To piepaic tlit niohbdate solution 10 c t ot Solution B and 2 tc 
ol Solution A ait plactd in a test tube and immerstd in boilnv water foi 
e\atth one and a half immites flu solution should now be jtllow and while 
still warm is pound bade and loitli between two tist tubes to assist in the re 
inoial of the "is bubbles wliieb ait foriiud dmiii^ tlit icduction The solu 
tion free fioni "is bubblis is cooltd and plattd m a r,labs stoppeitd contamei 
foi use 'iliis solution ktips foi i wcik Befou bim„ used it should be 
cheeked b\ nddiiij, 0(i tc of the solution to 9 ct ol watii and beating on a 
hot wntei bath for Ini mimitis No coloi should deailop On addition of 5 
cc of a staiidaid solution ot aisinic i light bliu tolor appears 

D btandaid aisinie solution A standard aisuiie solution is prepared 
fiom cbenucalh pute peutaaalont aiscinc in such a was that each cc of the 
solution will contaui 0 001 of a milligiam of iiseiiic This solution should be 
kept in a glass stoppiicd bottle in a tool place 

Details ot colorimetric determination Nine c c of w ati i and 0 6 e c of 
reduced mohbdatt lengcnt aie added to the usuallj colorless drj residue 
from the distillate in a easseiole and the casstiole is eoacred with a watch 
glass and placed on au actneh boiling water bath simultaneouslj with an 
other tasseiole containing 5 c c of the standaid aisenic solution to which 
4 cc of watei and OG cc of the rcducid lengeut C hnae been added The 
standard and unlcnown samples are kept in boiling watei for five minutes 
The} arc then allowed to stand at looin tcmpeiatuie foi at least half an honi 
and then transferred to a 10 cc graduated test tube and wlun cold distilled 
water is added to bring the solution up to the 10 c c maik 

The solutions are compaicd in a niicio eoloiimttci The amount of re 
agent used gnes aecuiate icsults oaer a langc fiom 0 25 mioiograms up to 20 
miorograms To determine laigei quantities of arsenic, one must add moie 
of the reagent and a coiiespondingl} laiger amount of watei ’When laiger 
amounts are expected in specimens of biologic mateiial, then the distillate 
should be made up to a definite volume and oiiU an aliquot part of it used 
for the distillation and subsequent coloianetiic deteimination 

It is uecessar} to point out the importance of repeated blank tests for 
all the reagents used tluoughont the complete piocednre for it has been our 
experience that even the so called aiseiuefiee chemicals frequently contain 
small amounts of aisome Erroneous results would be obtained without this 
eonection when one is deteiimning the small amounts generallj piesent in 
such biologic specimens as blood and spinal fluid (Brahme **) The reagents 
used in our work gav e v alues for the blank up to 3 84 miorograms for the 
amounts used for a complete analvsis 
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SUMMARY 

1 H)drazme sulphate is iiitioduced as the reducing leageiit 

2 The 1 eduction of the animoniuin molybdate sulphuric acid solution is 
earned out previous to the addition to the solution containing the aisenic or 
phosphorus 

3 The 1 educing agent, hydiazme sulphate, is completelj decomposed 
duiing the leaction and the gases expelled leaving only the loivei oxides of 
molvhdenum ivhicli combines with the pentuvalent aisenic, pioducing a blue 
coloi whicli IS diiectly piopoitional to the amount of arsenic piesent 
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■\\hat apparatus one nia) use for tins purpose If however one treats finibu 
latorj patients it becomes necessai*j to use a Uandj portable outfit tliat ^\ould 
not occupy much space in the office or m the automobile fbe apparatus 
described here was designed with this purpose m mind 

It IS made up of a -veij lichtu eight nooden bos which is 14 inches long 
11 inches wide, and 3 inches deep It contains two 1000 c c bottles that are 
connected to each other bj means of a brass tubing (see Fig 1) By 

From the Department of Surgerj CoJlegre of MeCiclne UnlveraHj of Illinois Chicago 

llilnois 
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SUJIMART 

1 H'v dra7ine sulphate is mtioduced as the reducing leageut 

2 The 1 eduction of the ammonium molybdate sulphuric acid solution is 
cained out pievious to the addition to the solution containing the aisenie or 
phosphoi us 

3 The reducing agent, hj drazine sulphate, is completelj decomposed 
duiing the leaetion and the gases expelled leaving only the lowei oxides of 
mohbdenum 1x111011 combines ivith the pentaialent arsenic, pioducing a blue 
color nhich is directlv pioportional to the amount of arsenic piesent 
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EosEET Kildlite, iIJ5 , Abstract Edito" 


A SIMPLE OBJECT mJEEB Eo enow E. C Science 70 1=00, lOuO 

Tljc mctliod consists implr of tli«* os'* of a blank a’ide on one side of r-hich 15 passed 
a fairlv thin steel of gummed paper tnmmcd aceurafelr along th** edges of the lide On 
cither end of ths a circle is drawn with a Crc-ccat piece (2J1 cm la duinie*er) IVh'^a 
a DiK'roorgani'Ta or anotJ <* objec of ytarticular importaccA r-jneh is to be photographed or 
d'’monstrat(Nl latr-r is found 3 rough sketch of the high power (HP ) of oil unmer loa field 
IS drawn m the circle a the left end and a rongli sketch of the lor power (L P ) field m 
the circle at the ngl t end of the paper corcred lide In each case the objec of interest is 
l-airn and its po ition rclatirc to particnlarlv conspict-ous material w indicated. Examples 
of ’Ticli coii«pituous material are mas « o pigment partitions margins of ection ganglion 
cell round cells ''PC) blood vc els (B\ ) and central canal (CC1 The ame is done if 
the slide preparation is a mear instead of a ectirn 

The slide in whic’ a field of spe n! interest has b en foaci is then rcmovcl from the 
mechanical togc ond the poper eovered lid on which th* high po’^e’ and lor power Sf.etche« 
liare been dram is pu in its flace it is nece« ary to moke sore that the mechanical s age 
IS no jarred and tint tie lid is in the proper po ition \ dot is then made with pen and 
ink nearli as fi ibl m the center of the bnght area tran'mitted from the eonden ‘‘r 
The lowpoTer lens is then focu ed on tie dot and its situation in the field noted The 
paror-eo*'ered lide is then reraored and the gitoation of the dot in rebtion to the £ Id is 
indiest f] nth a mill circle aroand the dot The paper covered indicator bde is then 
numbered to cor s^ cd to the glide containing the prized field and both arc filed awav to 
gether for foture reference If mo c than one interesting field is found in the ame Iide 
on Bumlier of additional indwator Iides mar be n_ed 

To find tie parti ulor fell or fields later the indicator slide is pot in phee and the 
dot brooght l the r Ltir p^ iti n m the lowpowe- field as indicated hs the circle sur 
rounding it The slide contniiiing the object is then pat in its place the low power field is 
oriented and tie objeet of inter t Irooght to the center of the field The lugh power or oil 
immersion 1 ns is tl n turnel into po ition and the pnred object is almost olwars withm the 
field, and if not it con reo lilr be lo ated 

GONOEEHEA Eecent Advances in the Treatment of "White C and Winter H. G J 
Por Vrm' 31 ^orp^ 53 2j0 

Eihaustivo and extensire con iderations of the bioehemistrv and metaboUsm of the 
gonococcus showed tlut when the gonococcus or anr other 0Tg3JiL.m was grown on a medium 
nch m no leo protein it ten! d to produce polar bodies whieh were loo«eIr attached to the 
organism, the e bodies turn bbek with Ncis s stain and are easilr distinguishable The^ 
were found to consist of equal parts of alpha norjeo protein and beta nncleo-histone the latter 
portion being soluble in 2 per cent salt solution Th** culture media used were found to be 
of exceptional value and arc de« nb'’d Ivlow The routine preparation of the vaccine is as 
follows Large 0 x » inch tub'^ of the ncrleo-prr t<*in medium are inoculated with gonococcal 
culture and are incnliatcd for twentr four houTB lu ordpr to insure uniform growth, the 
same sired tubes slojed to the ^me angl** and a standard inoculating loop are used After 
twentr four hours each tube is wa hed with iJ" e c, of 2 per cent saline carbolized with 
0.5 p'^r cent phenol, a separate pipette is med for the addition of the saline and for removal 
of th** emulsion from the tubes thus insuring that the stock carbolired saline is not con 
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timimtcd with gouococc il bodies wlncU might autohse on stonding ond leleise their eudo 
toxin The emulsion is put in xiccino bottles in qinntities of 25 cc Periodical counts show 
tho Ticrago (oiitent to be 7,000 x lOr per cc These bottles arc put, xiith the least possible 
delax, in a high speed centrifuge gning 9,000 revolutions pei minute and aio “suoing” for 
about four minutes After centrifugation it uill be noted that the contents have separated 
into three laicrs, a loner graxish later consisting of the bodies of the gonococci, a middle 
cream colored lat er of the alpha nucleo protein element of the polar bodies and a clear 
supernatant fluid nhich is a saturated solution of the beta nucleo histone in a 2 per cent 
carbolized saline This clear fluid is pipetted off and put in vaccine bottles readj foi use 
The xaccines are gnen intradermallv 

The greatest care must bo exercised to carry out the nhole process of pi eduction under 
the strictest aseptic precautions as sterilization bx heat mil onlj lesnlt in the destruction 
of several important properties 

APPARATUS 


1 Test tubes The most conxenient size is 6 inches by % inch These are boiled 
in the following solution 

Potassium chromate 50 gni 

Sulphuric acid, eonimercnl 60 e c 

Tap water 500 c c 

for two hours and then brushed and rinsed in hot water three oi four times and left to soak 

in xxatci for two hours, next dned in a hot air oven, plugged and sterilized at 160° C for 
one hour 

2 Tiller This is sterilized at 120° C foi one houi 

3 Flasks Till with strong solution of potassimn permanganate and leaxe for twenty 
four hours, wash with hot inter followed by comiiiercnl hidiochlonde acid When all stains 
aro remoxed the flisks are rinsed in hot water to render them uid fiec, dned in the hot 
air oven, plugged and sterilized at 160° C for one hour 


MEDIA 


There are two tipes of media cmplojed (1) Isolation medium (2) Nucleic acid 
medium 

The isolation medium is essontiallj a nutrient serum igai, while the nucleic acid 
medium emit uiis lu idditimi a thxinus nueleie acid base Thex both contain an alkaline 
autolisate of ox heart 

J AUahne Autolysate of Ox Nearf —Obtain the hearts fresh, free them from all trace 
of fat and fibrous tissue, cut the meat into small cubes and mince in a sterile mincer Weigh 
the minced heart and place in a sterile pan To excrx gram of meat add 1 c c of distilled 
water and, in the case of fiesh hearts, 40 c c of N/1 NaOH to cxeix liter of xvater added 
In the case of frozen hearts 42 5 c c of N/1 NaOH 

Leaxe the whole lu the ice chest oxernight to macerate Next morning strain through 
gauze in 500 c c bulks into liter flasks Steam for quarter of an hour to allow coagulation 
to take place 

Strain agam and steam for fifteen minutes on the first daj, fixe minutes on each of 
three succcssixe dajs 


P Agar Basc- 


Witte s peptone 
Agar fiber 
Sodii chloride 
Sodii phosphate 
Aqua dist 


6 per cent 

6 “ “ 

\ “ cc 

1 cc (( 

qs 


This bicc IS made up in 200 cc bulks in 500 cc flasks and is placed in a steamer 
until the agar is molted, then to each add 0 3 per cent of glucose and steam for a further 
fifteen minutes 

The base is made up the dax before the batch is to be tubed off 
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C Herring Foe Extract — Tnkc ripe sperm from licrruig prind it into a paste with 
distilled mter, adding to c\cr\ gnm of roc lee of water Stnm through gauze steam 
for half an hour on three successive dais 

In an emerpenej* tinned rocs nn> be used (Noel and Sons are the best), but the re 
suiting >ucld of bodies is not good 

D uclac Jetd Base — 

Dcssjcated thymus 4 gra 

Isuclcic acid 1 gm 

Aqua dist 100 c c 

AIix in 2i0 ti flask and steam for fifteen minutes Adjust the I „ to 7 2 as follows 

\dd It c c of 0 0_ per cent phenol red fioltition and 100 c c of herring roe extract 
then add N/I N lOII until the mellow color turns to brosMiish ^cIIo^\ steam for a further 
ten minutes \ott If it is heated too much there is apt to be an alteration in the Pu 
uid consequent loss of cfliciencj of the niedium 

I ORDINARY 1SOL.\TION MEDIUM 

Steam the agar base (made as m IS above but without ghuose) until the agar Jias 
melted Steam the heart extract (A above) for five minutes SIi\ 200 c c of agar base with 
200 c c of heart extract Tube off 10 cc to a tube add Oo cc of human serum to each 
tube and slope 

II IjTVNDVRD or NOtLEiC VCID MEDltM 

Take oger base 200 c c and steam until melted Heart extract t»0 c c and steam for 
fne minutes nucleic acid base 200 cc and steam for fifteen minutes 

SIix all together tube off 15 c c to a tube and to each tube add 0 5 c c of human 
serum Slope 

The following brands of ingredients have been found to give the best results 

Witto a peptone must be Bostoek German brand Sodium pliosph ite British Drug 
Houses pure Nucleic acid Jlartindale s Tlivanus dcssicatod Willows Irancis, Butler 
and Thompson 

BLOOD STAIN Rees C W Science 71 1831 1030 

Rees reports the following method of fixation ns enabling the use of Gicmsa s stain and 
iron hematoxylin for the demonstration of intracellular parasites 

After drjang the smears are immersed in Schaudinn s alcoholic sublimate solution with 
out acetic acid 

Good results may also be obtained bv first placing the smears in a Coplm jar contain 
ing about 3 c c of 40 per cent formaldehyde and then treating with the alcoholic sublimate 
solution This is cspociallj useful when tlie work is done where the humiditj is high 

SYPHILIS The Controlled Flocculation Test for Mlchalloff A. Am J Hvg II 20*’ 

1930 

The antigen is prepared from fresh veal heart freed from fat and blood vessels and 
passed through a meat grinder The muscle is put in a large flask and per cent alcohol 

added in the proportion of 125 c c of alcohol to 100 gm of muscle The flask is kept at 
room temperature for twontj hours then the alcohol is filtered off and the muscle spread 
between several sheets of filter paper and gently pressed to dry it It is necessarj to change 
the filter paper several times until no more moisture is taken up bj it After about an hour 
the muscle is sufficienth drv to bo put in a large dry flask and acetone added in the pro 
portion of 200 c c of acetone to 100 gm of muscle A guinea pig is then killed its brain 
freed from membranes and vessels cut into small pieces and 2 gm of brain are added for 
each 100 gnu of muscle in the acetone This is placed in the incubator at 37 C for fortv 
eight hours and frequently shaken Filter off the acetone, dry between filter paper as before 
Then again pass the muscle brain mixture through a fresh solution of acetone in the same 
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proportion as before, being sure to use a clean drj fiasb. for the fresh acetone The mixture 
sliould remain in the incubator for forti eight hours and shaken frequentli Again the acetone 
15 filtered off and the muscle brain tissue dried betneen several sheets of filter paper The 
above described steps are inereh to rcmoie the anticoinplementophylic substances and are fol 
lowed bv the true extraction Ihe inusUe-brun tissue, dried ind hardened bi the above 
mentioned operations is now pi iced into absolute ileohol in the proportion of 200 c e of 
absolute alcohol to 102 gni of tissue in a largi, dri, well stoppered flask The flask is kept 
in the incubitor it 37° C foi six dais, and sli iken ier> often On the seienth daj the 
supernatant liquid should haie a lellowish color Filter the liquid through two sheets of 
filter paper and stopper the flask well The next day filter again This filtered liquid is the 
antigen winch shows no tendenev to self precipitation and m well stoppered dark flasks can 
be used for more than a xear Tins antigen is not anticoniplementary nor hemolytic in a 
dilution of 1 to 5 and if pioperh prepared tan be used in a dilution of 1 to 20 with 8 I 
per cent saline, or 1 to 30 for the regular Wisseiminn test without antigen titration No 
further inaiiipulation is iiecessan for its use is the antigen lu the Boidet Euelens reaction 

Technic of the Test — - 

The antigen is diluted unmediateh befoie using in the piopoition of 1 c c of antigen 
to 20 c c of 8 3 per cent salme It is \erj important to add the siline to the antigen in 
drops while shaking constants 

The litniohsin A small quantiti of complement should be used The author had best 
results with 4 heniohtic units Titiatiou was done with 05 ce of a 5 per cent solution of 
washed sheep cells and 0 5 cc of 1/100, 1/200, 1/400, etc, dilutions of hemolysin in the 
presence of 02 cc of 1 to 10 diluted complement collected twelve houis previously If 0 5 
cc of a 1/3200 dilution of heniolisin produced complete hsis in thirty minutes, we used 
equal parts of 1/SOO dilution of hemohsin and 5 per cent sheep cells as our hemolytic 
SI stem 

Complement titration This should be done daily with 1 cc of the fresh hemolytic 
sistem and 0 05, 01, 015, 0 2, 0 25, and 0 3 cc of 1 to 10 complement dilution in the pres 
ence of 0 5 c c of sabiie Ordiiianh 01 ec or 0125 c c is the amount necessary to produce 
complete hemolisis m tliirti minutes This iniouiit of the complement dilution is used in the 
reaction but of the hemol'fic sisteni they use only 05 cc (the equiialent of two hemolytic 
units of complement) 

The test For the floccul ition test or the coutrolled flocculation test take two tubes 
1 cm in diiraeter and 12 cm long lu the first tube put 02 cc of the diluted antigen To 
both tubes add 02 cc of the serum which is to be examined and which has previouslv been 
inactixatcd by keeping it at a temperature of 50° C for tliiitx minutes Now add two 
units of complement to both tubes and sufficient saline to bring the xolume to 10 cc The 
addition of complement is fncultahxe and therefore the test cm be done as a flocculation 
test where complement is not available 

Sliake both tubes genth for exacth four minutes For this purpose a shaking ap 
paratus is desirable in wliicli the racks must be placed in an inclined position This tends 
to lessen the foaming and bubbling of the solution Flocculahon often oceuis, with or with 
out complement Abilitx m reading depends upon experience and is facilitated by the use 
of an agglutinoscope The reaction becomes more eiident after awhile and aftei twentv 
four hours at room temperature a large flocculc, easih observed, is to be seen in all sora 
positive to the AVassermann test 

The addition of complement and the control of complement absorption gives a much 
more deCiute result, one that is easier to read and more time saving The latter method re 
quires onh about an hour for its completion, and is done as folloxvs In addition to the 
directions given above for the preparation of the simple flocculation test inth complement 
one additional <=fep is nccessarx , i e , to each of the two tubes is added 05 cc of the 
bcraohtic sxstem previoiish referred to Shake the two tubes well and let stand in a water 
bath at 37° C Hcmolvsis ordinarily occurs after fifteen minutes Antieomplementarx sera 
hcmolxze slowlx or not at all The result is read five minutes after the control tube shows 
complete hemobsis as in the ordmarx Wassermann test The end reaction is stable for at 
least in hour at room temperature If the reaction is not endent at the end of tbirtv 
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nunutcs or if the control tube does not show marked bcpioUsis in fifteen minutes the serum 
hould be considered more or less mhcomplemcntar' and the results f il«e The reaction 
should then be repeated using 4 to S complement units To aioid anticomplenientaiy re 
actions in sera separate the ’>erum from the clot shaking the serum for five minutes tlicn 
centrifuge and Cnallv inactivate 

Cerebrospinal fluid is evnmined b\ the same technic using 0 5 c c of nonimctivated 
fluid but omitting saline 

AMEBA Study of Stools Cultured for E Histolytica Tripoli C J Am J 'Nfccl 178 
6S2 

The folloiTing method uns used 

Ingredients of "Media (a) Strum Ringer Solution Beef or human blood is ob 
tamed \ftcr clotting it is plated for twentx four hours in a refrigerator The clear 

crum IS pipetted ofT and mixed nith Rmger's solution in the proportion of one part of 

serum to eJ„ht pirts of Ringtr s suhitioii Sterilization is atcompbslicd b^ passing the fluid 
through the large t^■pt Stitzl\ertz filttr uhich permits tht fluid to pass onl\ through the 
filter pad Filtration is accomplished b\ use of full \atnnm The filtered sterile diluted 
serum is iraniediateh pipetttd tff nith a uO c c sterile pipette and placed in sterile flasks 

50 c c to each fla k The e fla ks are kept at S to 10 C until readv for n e Inactivation 

of the mixture (oL C ftr thirti mimitcs) is not ucces arr 

(h) Starch Ricu starLh jio iS e> tlie neci. sarv imiforinl small grams which are rendilv 
ingested br the amebas and further is not easih li\droh-zed when suspended in flnid 

The following uitthod of sterilization nas developed which apparontli fulfills the re 
quircmcnts and has gnen entire satisfaction 

The starch is weighed out in 0 - gm quantities pi iced m small soft filter paper tubes 
which are made bi rolling a 3* bi 5 cm piece of thin filter paper about a pencil and in 
which the starch is kept in place b' lighth cnuiping tJio ends of tlie paper tube The filled 
tubes are placed in to t tubes which are then plugged mth cotton and co\ered with several 
hvers of wrapping paper which is well tied down over the end of the tube and the whole 
assembh autocla\ed at lu pounds jiressurc for fifteen minutes 4.fter autoclaving the paper 
covering is removed and the tubes arc placed in a liot air oven or incubator to evaporate the 
little moisture that mn> have conden ed upon the walls of the tube 

(c) Acnflavin Solution A 1 per cent solution of ncnflavin is prepircd and sterilized 
in the Arnold sterilizer Vcnflaxan solution keeps fairlv well when protected from light and 
at a low temperature 

(d) Egg Base Fciir eggs arc eniulsihcd with »0 c c of normal saline and poured into 
l^n bv 15 cm tubes to a depth of approxiimtch 2 cm Tlie tubes are placed upright m the 
water bath and heated to bO C for sulhciciit time to toaguJatc to a firm consistency after 
which they are autoclaved at lu pounds pressure for fifteen minutes in the upright posi 
tion Amebas grow best upon a flat surface 

emblr of Media (<i) the starch added (0 2 gm ) to the ‘lerum Buiger solution 
(50 c c ) hi placing the mall j»aper tube into the fla k Slight agitation opens up the 
paper and bberates the starch 

(b) Aenflavm is added bv tninsferriDg 0 1 c c of the 1 per cent solution to 50 c c 
serum Ringer starch which gives an ultimate dilation of 1 to 50 000 Some samples of 
acnflavin require a greater concentration (1 to 2)000) to retard the growih of unfavorable 
flora 

(r) Four to 5 c c of sterile scrum Finger s solution plus the ’itarch and acnflavin are 
then poured into the tubes containing the coagulated egg The tubed culture media should 
bo stored in the refrigerator until used At the tunc of inoculation the media should be 
warmed to 37 C An equal number of tubes should be prepared omitting the acnflavin 
The Po of the prepared media vanes from "2 to "8 and needs no adjustment this 
being the optimum range of Indrogcnion concentration determined for E histolytica 

Drbohlav advocates the addition of 5 gra per liter of potassium acid phosphate to the 
media which is adjusted to a Pn of ' ■! The authors have found this to be unneccssarv ns 
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the medium is capable of adjusting itself to the origmal Ph even after forty eight hours of 
bacterial growth which tend to form organic acids 

Method of Inoculating, Examination, and Tiansplanting Cultuies A particle of fecal 
material about 1 or 2 mm in diameter is piched up on a wooden applicatoi and is transferred 
to a tube of plain, and a tube of acriflann charged media which have been warmed to 
ibout bodj temperature 

TVith soft or djsontcric stools, which aie more apt to contain xegetatiie amebas, the 
material used for inoculation should be obtained fresh from the patient Proctoscopic re 
moials and rectal washings shonld, siinilarlj, be inoculated immediateli 

AVith formed or haid stools, which aie more apt to contain osts, the cold stool will 
sufBce even though it be several dajs old The same results weie obtained with cjsts fresh 
from the patients or with those kept in the refrigerator seieral dajs 
The tubes are incubated in an upnght position at 37° C 

M ixiinum growth is nsualh seen on the third or fouitli dax of incubation On the fifth 
or sixth dai the amebas usuallv die unless they are tiansplanted into fresh media Under 
cultural conditions verj few amebas enejst, but with frequent transplantation they can be 
propagated in the legetative form for an unlimited period 

Examination of cultures is made bx skimming the ddbiis of starch and bacteria from 
the surface of the coagulated egg with a capillarx pipette haxiiig a large lumen (1 mm ) 
which has been scratched and broken to piesent a square tip Use a Wiiglit’s rubber bulb 
to produce suction A fraction of a drop of material is remoxed, placed on a slide, cover 
glass added, and examination made wath the 16 mm objectixc 

To transplant the culture a drop of the material is transferred to fresh media that has 
been prenouslx warmed 

BACTERIA Negative Staining for, Domer, W C Stain Tech 5 25, 1930 

Boil 10 gni of nigrosm m 100 cc water about thirt) minutes Filtei sexeral times 
through the same filter paper, adding 10 drops of formalin before the last filtration as a 
prescrxatixe Place a sm ill loopful of this solution on a clean slide and add the bacteria 
with a needle or loop After maxing, spread tlie mixture a little irrogularlj on the slide 
and drx either at room temperature or slowlj over a low flame, the preparation being ex 
amined in oil immersion without the use of a coxer slip 

MENINGOCOCCI Preservation of Cultures, Bourgulgnon, G C Ann Soc Beige do med 
trop 9 59, 1929 

The dcith of meningococcus in cultuie, necessitating dailj subculture in order to 
maintain it alive, is attributed to rapid increase of alkalimty and to the presence of too 
much oxxgcu An ascitic fluid medium, containing 0 2 per cent glucose, and covered wath a 
laxcr of viseliiie Ins been used for the prescrxatioii of gonococci The glucose by its 
fermentation retards the increase in alkahnitx This medium has been found bv the author 
i-quallx useful for the preservation of both meningococci and gonococci, which hax e been kept 
ilive for thirtx sexen dajs xxithout subculture 

INFIiXJENZA Study of Hemophilus Influenzae, Evans, M J Am J Med Sc 179 177 
1930 ’ 

The virulence of cultures remains unimpiiied for as long as two jears if kept at room 
temperature (1S° to 20° C ) in infusion broth P„ 7 6 to 7 S to which is added approximately 
7 per cent bx volume of sterile defibnnated blood, the whole then heated until it becomes i 
rich brown color 

EOSINOP HrLTA In Liver Diet, Mullengracht, E, and Holm, S Am J Med Sc 179 
199 , 1930 

Eosmophilia in lixer treatment of periiieioiis anemia has appeared in a marked and 
persistent form when the treatment is earned out with raw liver (calf) in large doses As 
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1 rule, the cosmophilia Ins nppcircd nthcr <iu(l(1cnl> nfttr Jilwut four ^\ctk8 of treatment, 
and it Ins rciclicd to high degree** 20, 40 nnd even 74 per cent It seems to persist as 
long ns the administration of ran Incr is kept up On treatment uitli fried liver (calf) or 
hvor extract, the jihcnomcnon has usual)\ been absent and iNhen present in single instances 
it was in a fnint and t^aasltor^ form 

Control individuals suffering from \arious other diseases liaie responded to the treat 
ment in the same manner as liavc patients with pernicious ancrai i is thti constantly showed 
eosinophilia on ingestion of ran liver but not after intake of fric<l Incr or In or extract 

This eosinophilia is to bo considered a b> product in the treatment of pernicious anemia 
mth ran liver that has nothing to do with the curatue effect of tlio treatment 

As fnr as directly oh enable, the cosmophilm represents a hannlc s phenomenon 

MORGAN S BACILLUS Infections Probably Due to D Aunoy R Am J "Med 178 
8'*4 1929 

Tlio isolation of Morgan’s bacillus in cases of pyrexia pvelitis nnd colitis is reportid 
One strain isolated proved pathogenic for small laboratori animals Agghitmhis ucre demon 
atratod for homologous organisms in the blood of all three pitients Obscnations upon some 
biologic characteristics of the organism arc presented together with n plei m support of 
TJijotta's position for noninelusion of (he organism in the genus Silnionelfa 

DEXTROSE preparation of Dextrose for Intraperltoneal Injection Shohl A T and 
Beal r Am J Dis Child 38 943, 1929 

Five grams of chemically pure, finely ground dextrose arc weighed nnd placed iii n test 
tube upprosimatcly 4 x inches (100 mm by 1 > min ) uid tlic test tube is loosely stoppertd 
with a cotton plug This is miertcd and placed in a uidc mouthed bottle containing fiom 

2 I to 50 gm of granular aiih>drou3 eilcium chloride The liottle is fitted uith n cork and 
autoclaved at 15 pounds (G8 Kg) for twenty minutes This preparation uill keep for it 
least several months 

For use we make tin. solution with freshU distilled uafei It is taken directly from 
tho still and boiled five minutes (but not redistilled) One hundred e c is poured on the 
sterilo dextrose vvhich has been placed in the graduated flask to be used for tlic injection 
ind a 5 per cent solution is thus made It is given intrapcritoneally uith tho usual precan 
tion at body temperature 

BLOOD CHEMISTRY The Accurate Detcnnlnatlon of Chlorine and Iron in Blood and 
Other Liquids Smirk T H Bjoebcm J 22 20J 1928 

The pipette used is drawn from tliick capillary tubing nnd n length of 2 or 4 cm is 
almost scaled off from the main body by means of a constriction that length sliould hold 
from about 0 01 to 0 02 c c the actual volume from the top to the constriction being de 
termincd by weighing mercury from it For clilorinc the pipette js filled with serum whole 
blood corpuscles urine or sweat and the fluid is delivered to the bottom of a test tube the 
pipette 13 washed three times witli distilled water the washing water lx.uig taken from a 
drop at the end of the burette and the wnsliiiigs added above tJie liquid in the test tube 
The pipette is cleaned filled with silver nitrate solution of tho strength appropriate to the 
solution under analysis and washed with nitric acid A htfle powdered ammonium per 
sulphate is added and the solution is heated until it is dear It is then cooled and an 
equal volume of acetone and a drop of saturated iron alum solution are added The solution 
IS titrated with alcoholic ammonium thiocyanate Tho first red flush is taken as the end 
point 0 03 c c thiocyanate added after tins should make tho solution distinctly red The 
acetone diminishes the dissociation of the ferric thiocyanate and makes the end point 
sharper For iron in the blood or corpuscles the same pipe is used and concentrated nitric 
held and ammonium persulphate are added to the liquid which is then heated cooled and 
diluted with 50 per cent acetone ammonium tliiocvnnatc bolution is added and the color is 
compared coJorimetrically with a standard 
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The Common Head Cold* 

T his is an exposition of the causes, prevention and treatment of acute corjza, for popular 
consumptaon It is written from the point of view of the rhmologist 

The author justifies the length of his monograph by the observation that more than 
nmety million workdajs are lost each year on account of this malady, with a total economic 
cost of four hundred and fiftj million dollars Considerable space is devoted to discussions 
of anatomy and phvsiology The major portion of the volume deals with preventive measures 
which in the last analysis develops into a discussion of personal hygiene The author's 
therapeutic measures for home administration are rational and in keeping with our present 
day understanding of the problem He appears to have no pet hobbies 


Botanyt 

A n introductory textbook on general college botany Since with many under 
graduate students the only formal work in the biologic sciences is the study of botanj, 
these authors have included a general presentation of fundamental biologic principles In 
other words this volume is a textbook of biology, in which representatives from the vegetable 
kingdom are used for illustrative purposes The illustrations are most abundant and are 
clearer and more instructive than in many other books dealing with this subject 


TuberculosisJ. 

A MANUAL for the use of the patient or his family, on details of home treatment We 
can recommend it for this purpose, especiallj for the patient or familj of only moderate 
inteUigence The more highly educated or intelligent patient will probably want a book of 
greater detail 

We take exception to the author’s statement on page 4, that tuberculosis is not an 
infectious disease He explains this statement but the explanation does not satisfj In 
the United States there might be some misunderstanding of the statement on page 41 that 
the bedroom should be preferably on the first floor Later we find that the higher the bed 
room IS removed from the ground the better for the patient This apparent contradiction 
m the Umtcd States, would disappear in England and on the Continent, where our second 
floor IS termed the first floor 


•The Common Head Cold and Its Complications By Walter A. Wells 
FACS Brof of Otolaii ngologi Georgetown Uni\erslt> Washington D 
Introduction bv Hugh S Cummings At D Surgeon General United States 
Service Cloth pages 225 The Macmillan Company New York 1929 


AM M D 
C With an 
Public Health 


tBoUnv A textbook for College and Univtisltv Stuiknts B\ M iiiiorr, t -n 
Professor of Botany University of Missouri and Harold W Rlckett Assocln^ 

Botany^^ University of Missouri Cloth pages 535 D Van Nostrand CompaSy^Tnc^®°Ne^ 


tOxford Meillcal Publications Tuberculosis Its Prevention ind Home * 

Guide for Uio Use of Patients Bv H Hv slop Thomson M D D P H 

Ofllcer of Health School Medical Officer and County Tuberculosis Officer fnV Medical 

formerly Medical Superintendent, Uiverpool “Jan itorlum and M ncal Sunr 

tlon Sanatorium of Scotland Bridge of Weir Cloth pages 99 Humnhrev 

University Press American Branch New York Third Edition ^“'"Pnrey Milford Oxford 


Notf In so far as practicable the book review section will present to the r d 
interesting knowledge on the subject under discussion, culled from the 
and (b) description of the contents so that the reader mav judge as to his personal 
tlie volume ^ ^ neoa tor 

Wc trust that the scientific information printed in these pages will 
thereof desirable per so and will therebv justify the space allotted thereto ° reading 
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T/ic Clmital Aspects of Veitous Piessine'^ 

J N THIS volume Dr Eystor rcvieviS tJic literature and presents Jiia oivn experimental work 
* on venous preseure He brings out tbc increasing import'incc of chnical studies of the 
venous pressure emphaBJzing that such studies cJinjcnn\ give infonnntion concerning begin 
ning congestiro failuro earlier than any other method Studies of the %enou3 pressure in 
cardiacs will therefore probably develop into an important chnical method of control The 
author has developed a satisfactory instrument for tlic clmicaJ determination of venous 
pressure which will probably come into general u^o particuhrlv among cardiologists 


Some Prmcl^>^cs of Minot Surgery^’*^ 

T he author feebng that nhile major surgical principles have received wide attention in 
textbooks minor surgery is too often glossed over has devoted a small volume to tho latter 
alone The work includes the modern surgical treatment of such conditions as clean and 
infected wounds, abscess infections of tho hand, sprains, fractures urinary retention skin 
tumors hemorrhoids, ingrowing too nails lancose veins hrdrocele and the like 


Pharmaceutical Lattnf 

A \EST pocket Latin grammar wntten primnnly for the student who has iiad no prcviou*. 

acquaintance wnth Latin, in winch tho vocabulary is almost entirely conhned to Latin 
words used in prescription writing Chapters arc devoted to Latin phrases and abbrevnatious 
used in prescriptions to tho ^7ntlng of prescriptions and there is quite a complete Latin 
Eagbsh vocabulary which again includes the Latin words customarily employed in prescrip 
tion writing 


Pharmacologj and T/ierapenticst 

A POCKET sued handbook on the pharmacology of the common drugs The field of 
usefulness of this volume is limited almost entirely lo the beginning student of phar 
macology This is indeed tho purpose for yvhich its author indientes that it was intended 


Bacteriology, Qeneral, Pat/iolog^ic, iniC5tmni§ 

T he third edition of Kendall 8 work has been widely revised and biought strictly up to 
date One may look upon tins volume ns one on appbed bacteriology, rather than pure 
bacteriology While it is entirely suited to use ns a textbook in tho bacteriologic laboratory, 
the discussions are developed around tho diseases caused by bacteria rather than around 
ludmdual bacteria as a cause for disease Tho author deyotes considerable space to the 
chemistry of bacteria bactcnal metabobsm, pathogenicity, resistance and immunity There 
13 a very interesting chapter on gastrointestinal bacteriology 

This book should be highly recommended both is a textbook and as a reference manual 


The Clinical Aspects of Venous Pressure Bj J A L Ev'tter B St M D Professoi 
of Phialoloey University of Wisconsin Associate Physician Wisconsin General Hospital 
Madison Wisconsin Cloth pages 135 The Macmillan Company New York 1929 

••Oxford Medical Publications borne Prlntlples of Minor Surgerj By Sfecharj Cope 
IIS M D (Lend ) FRCS(Eng> Surgeon to SL Marv s Hospital Pnddinaton and to th 
Bollnbroke Hospital Cloth pages 153 Humphrey Milford Oxford University Press Amer 
lean Branch New York 1920 

tAlds to Phannaceuttc-il Latin Bj G E Trensc Ph C Lecturer In Pharm»cogno<<\ 
University College Nottingham Joint Author of The Chemistry of Crude Drugs Cloth 
pages William Wood and Company New York 

lAn Introduction to Pharmacologj and Therapeutics Bj J V Gunn M D D Sc 
{Eain> M A (Oxon ) Professor of Pharmacologj In the Unlycrsltj of Oxford and Fellow 
Balllol College sometime Examiner In the Universities of Belfast Bristol Cambridp^ Cardiff 
Edinburgh Leeds Liverpool London Oxford Sheffield and to the Royal College of Physicians 
Cloth, pages 220 Humphrey Milford Oxford Unhcrslty Press American Branch New York 

{Bacteriology General Pathological and Intestinal Bj Arthur Isaac Kendall B S 
PhD Dr P H Professor of Research Bactcrlologj In the Northwestern Unhersity Medical 
School Chicago Illinois Third edition thoroughly revised Illustrated with 103 Engravings 
and 8 plates Cloth pages 733 Lea & Feblger Philadelphia 1023 
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Organic Chemistry 

A S A textbook of orguuc cliemistn this volume co^e^s tlic usual field and ^er^ much in 
tlio customarj- sequence Its cluef interest to ph'sicnns bes in its containing details of 
the chemical constitution and formulas of most of the synthetic organic chemicals that 
have come mto use of late jears in the treatment of disease With nen drugs being intro 
duced each lear and the older ones being served to us under a varieti of trade names, it 
•could seem praeticaUv impossible for such a lolmne to be up to the minute Hoc ever 
practicalh all of those chicli haie established a definite pi ice tor themselves in therapeutics 
up to the time of printing ivill be found It should be of some comfort to the physician to 
know that somechero there is a lolume to which he can refer to find out precisely chat he is 
iniecting into his patient 


Materia Medicat 

T his is cssentialh a laboraton manual on the analysis of diugs and poisons for under 
graduate use and instruction 


Sterilization for Human BettermentZ 

T his is a most interesting report of the results of si\ thousand sterilization operations in 
California between 1909 and 1929 All who are interested in this phase of eugenics should 
have this volume available 


As the authors point out in their introduction, the human race has reached the present 
stage of its development bi the survival of the fittest The ceak and defective have perished 
Modern civilization, human s'vmpathy, and chanty tend to interfere cith nature’s plan 
The weak and defective are noc nursed to maturiti and produce their kind Under nature’s 
law we bred prineipallv from the top Todav we breed both from the top and the bottom, but 
more rapidly from the bottom 

The authors estimate that 4 per cent of the people of the United States will at some 
time need the care of an institution for mental diseases One half per cent of our population 
has a mcntahti which never passes that of seven years One per cent has a mentality of from 
seven to nine icars The moron class, bi far the more dangerous, represents about o per 
cent of the population 

One in fcelve of the insane admitted to state hospitals in California since the steribza 
lion lac cas passed have been sterilized More reccntlv one in five or si\ of the new admissions 
IS sterilized Of G,2aj sterilizations there have been three known failures in the male and 
four in the female There were four deaths follo'Wing operation 

The authors find that sterilization as practiced has no deleterious effects upon the 
sexual life, indeed actual improvement is reported b\ one man in seven and by one woman 
out of three Tliev find no increase in delinquency This is of course due in great measure 
to the careful supervision of paroled patients Sterilization has not been found to increase 
the tciidcncv to rape The authors conclude after careful investigation that sterilization of 
the tvpe of individual that has been subjected to this treatment incurs no risk of loss of good 
stock, or of prevention of the birth of genus 


•Orpanic Chemistrj For Students of Pharmaev amj vredlcinp Pv A tt c^T-ir ■pu n 
B Sc MD Profe-or of Chemistrv Untversltv of Ilimois School of Pharm?cv M^mb^^^ 
the General Committee of ReviMon of the Pnarmacopoeia of the Ijnlted States Past President 
of the Vmerican Conference of Pharmaceutical FacuiCes (S^erican A^SclltiS^ Col el2^ 
of Pharmaev) Ooth papes «C D Van Xostrand Sanv Inc 

tl’ractiral Slatrrla Medici \n Introductorv Text to the Studv of Phormnooini^ ond 
Thrmpcutlc-s Designed for Students of Me llcim Bv OTs ton S Sm th Ph D arn TWessor 

Oh?o “cioth’“™#<i‘’3S Flbi|er°pSelphi5SVK Universiti Columbus 

. c* of th** Hum m EKtermfut Founilatibu Slcnllzition for "Poftormont 

of Rocult.*; of C 000 operations In California 1009 1920 B\ E S "R ^ 

EBB 'u.a Paul Poprnoe DSC Cloth papes 202 -11^6 Macmillan 
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The Principles of Electrotherapy* 

XT 0^\ADA1S Mheii oue picks up a book on clectrotbcrnp^ ono anticipates finding an elated 
^ discussion of the cure of nil maladies and, on the flyleaf an advertisement for certain 
electrical apparatus 

The present volume is not that kind It is the onlv work that vve have come across 
rccciith that puts down intclligentl;, and for nlmt it is north the modern clinical applica 
tion of clcctrotheripcutic measures We can recoiiimend it to those nho aro interested in 
thn phase of thernp) 


Colloid Chemistryt 

'^IIE most interesting presentation of the facta of colloid chemistry knonn today, re idil} 
understandable to nn}ouo who h la studied general chemistry In the first seventy five 
pages the nature and general properties of colloids is discussed The next ono hundred and 
sixt} pages describes the practical applications of colloid chemical principles in the vanous 
fields of science and the arts covering such diversified subjects ns nstronomj, perfumes 
geologv dveing silk, insecticides, sewage disposal pliotographj, paper, rubber, ice cream, 
confectioner} glasses boiler scale, plaster plmrmacologj and therapeutics antiseptics, biologj 
and medicine 

The last portion of the work consists of suggestions for experimental laborotory demon 
strations m colloid clicmistrr using substances winch nre usuallv avaiJablo in every household 
The value of this book lies not onlv ni its rclativclv nontechnical presentation of tlio 
subject but also its availability as a reference manual and its description of practical applica 
tions of colloid chemistry 


Practice of Mcdianct 

A TEXTBOOK of the practice of medicine bv various authors edited bv Frederick V> 
^ Pnee, has since its first publication in 192C gone through three editions with eight 
printings The chief change from the first edition renewed «ome time ago in these columns 
consists in the inclusion of new subjects such os (etraethjl lead poisoning carbon monoxide 
poisoning basal metabolism poljglandular sjaidromc, internal secretion of the sex glands, 
intestinal carbohydrate dvspcpsia biliarj colic without gallstones sickle cell anemia cardiac 
infarction the veronal liahit malaria treatment of syphilis the use of plasmocliln in malaria 
the laboratorj tests for smallpox diagnostic test of drunkencss barium therapj and man} 
others of the newer subjects 

This text appears to have successful!} supplanted Osier s sjstem in England Prmted 
on India paper the nearl} 1900 pages make a not at all unwield} volume 


Oxford Medical Publications The Principles of Electrotherapv and Their Practical Vp 
plication B> J Turrell M A DM B Ch (Oxon ) D M R P (Cantab ) Consultlnfi’ 

Physician Oxford County and City Mental Hospital Physician In charge of the Physlother 
apy Department Radcliffe Infirmary Oxford Major K A M C T I-ate Medical Officer In 
charge of the Physiotherapy Department Third Southern General Hospital Oxford Ex Presl 
dent Electro Therapeutic Section Royal Society of Medicine Honorary Fellow of the Vmcr 
lean Electro Therapeutic Vssociatlon Honorary Fellow \merlcan Aca lemy of Physiothempv 
Second Edition Cloth pages 413 Humphrey Milford Oxford University Press American 
Branch New lork 10*^ 

tindustrlal Chemical Monographs Colloid ChemI try Principles and Anpllcatlon B^ 
Jerome Alexander M Sc Consulting Chemist and Chemical Engineer Past Chairman Com 
mlttee on the (jhemJstry of Colloids (National Research Council) Fellow Amer Assn for 
the adv of Science and Amer Inst of Chemists Mem Amer Inst of Chem Engineers 
Amer Inst Mining and Metallurgical Engineers etc Third Edition Cloth pages 270 D 
Van Nostrand Company 

tOkford Me Ileal Publications V Textbook of the Practice of M Heine By varlou 
Authors Edited by Frederick W Price MD PBS (Edin) Consulting Physician to the 
Royal Northern Hospital Physician to the National Hospital for Diseases of the Heart 
London formerly Physic an ord Honorary Pvthologl t to the Mount \emon Hospital for 
Consumption and Diseases of the Chest and Examiner In MedI Ine at the University of St 
Andrews Third Edition Pages 1S7J Humphrey Milford Oxford University Press Amer 
Icnn Branch 1029 
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An Introduction to the Study of Human Anatomy'’ 

T his is a laboratorj guide for dissection, m use at Washington Univeisitj St Louis As 
MO renew this volume we are struck with the observation that the student is taught to 
criticalh suney and analyze those things which he is inspecting and handling and to do 
tins with an inquisitive point of view 

In other words this volume appears to be an attempt in so far as such is possible in 
cold t\pe to reproduce the finer t)'pe of the human demonstritor in anatomj, who, by point 
ing out curious and interesting things that might otherwise escape notice is alwais raising 
the question of why and wherefore and sending tho student to his textbook and lofoiencc 
manuals in a search for tho answer No book can replace such a m in, but it sliould make an 
excellent supplement to his enthusiastic and inspiring preceptorship 


The Robert Jones Birthday VolumeJ 


A COLLECTION of essajs on orthopedic surgery dedicated to Sii Eobert Jones on the 
occasion of his seventieth birthday Naturally its chief interest ivill bo to orthopedists 
but there is an especially interesting historical chapter which should haie general interest 


Detei minative Bacteriology^. 

'^HE first edition of tlus work was published in August, 1923, and upiescntod in imtnl 
effort on the part of tho committee on Determinative Bacteriology ot the Societj of 
American Bactcnologists to place in the hands of students a detailed ke\ for the idontifica 
tion of species based upon a classific ition of bactciia into families, tubes, and genera A 
second edition of the work appeared in December, 1925, which embodied corrections of the 
preiioiis work ind amended desciiptions ot indiiidual species The work has become the 
standard authonti in its field and of great practical laliie to ill laboratories, students, and 
fe ichors engaged lu bacteriological work 

The third edition of DctcrimnnUie Sactenology was published in Jaimaii, 1930 This 
new lolume represents a not ible tome, greatlj amplified with diseriptioiis for some two 
hundred additional organisms not included in prciious editions These now organisms fall 
Uiiefli 111 genera Pliy toiiioiias, El nob icttiium. Pseudomonas, Lactobacillus, and Bacillus 
Two additional tribes and four additional genera arc ilso recognized Of great interest is 
tho division of Genus Ebcrtliella placing the djseiitcn and the typhoid organisms in separate 
groups Purthermorc the new Alaiuial h is attempted to an iiige tho genera of tribe Bactorieac 
in a more logical manner and a new key for this tribe has been coiisti acted 

In seien years, through three difiCerent editions, the Manual of DetermmaUm Bac 
Icnologti has gained a place of preeminence ns an lutliontatne woik on baotenologie 
classification and Professor Bcrgoi and iiicnibers of the committee aic to be congratulated 
for this verj important and most piactical contribution to the science of b icteiiology No 
laboratory or scientific library is complete without it 


•An Introduction to the Study of Hiininn Anatomy 
Professor of jVnatoray in Wash Inf, ton Unlxersltx CIoUi 
New York 1020 


Ajy xcouecL James Terry A B M D 
pages 340 The Macmillan Company 


tOxford Medical Publications 
Surgical Escays Cloth pases 434 
Branch New York 102S 
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EDITORIALS 


Poisoning: From Snake Bite in the United States 

F rom the earliest time, snakes Iia\e beeu of great interest to mankind 
Perhaps in most cases this interest takes the foim of an inborn revulsion, 
but to many their gieat inteiest lies m their biologic relation to man and the 
lower animals Snakes and lizards represent one gieat order of living rep 
tiles, of which the other three arc tmtles crocodiles and a single species of 
the ancient group known as Rhjncbocephalia The other orders of this inter 
esting group of vertebrates are all extinct, but they contained some of the 
largest animals e\er on the face of the eaith such as the stegosaurs dinosaurs 
and icthj osaurus 

The snakes have furnished zoologists with some of the most fascinating 
material on which many -valuable investigations have been made, yielding an 
swers to manj of the interesting and significant problems in embrvology 
comparative anatomj and phylogenj The pharmacologist and ph-vsiologist 
both have found valuable material among the snakes, and studj of then veu 
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GDIS has made a bulhant chaptci in then annals But appaienth not all the 
pioblems in heipetologj baje been solAecl, and the public hcaltli physician in 
certain localities, and phisicians in geneial, aie still confionted with many 
pioblems let to be soiled in the biologic lelation of snakes to mankind In 
these pioblems inani laboiatoiy men have been piomment, and so, leceiit 
noik in the field should be of inteiest to pathologists 

The brilliant iioik of do Aniaial in Biazil is now histoiy, and the gieat 
benefit of the lescaiches eaiiied out in Sao Palo aie well known In 1926, 
undei his diieetion, the Antiienm Institute of Ameiica was founded with a 
lien to studiing the conditioi s in the United States of Ameiica nith legard 
to venomous snakes, and to piepare antitoxic seiums against the bites of these 
snakes 

Poitunateh tlieie aie but few species of poisonous snakes in the United 
States All, nith the exception of the eoial snake, nhieli has a limited distri- 
bution, belong to the same geneial group of pit vipeis, and it nas eaily found 
that a poh\alent antitoxic seium could be prepaied that would be eftective 
against all poisonous North Ameiiean snakes except the coial snake, nhich 
laieh bites a human being Oui poisonous snakes belong to the Ciotalidae 
and consist of the lattlesnake, the cotton-mouth moccasin and the coppeiliead 
Venom extracted fiom these snakes can be used to piepaie an antitoxic seium 
in hoises nlucli is now geneially dispensed The poh valent nature of the 
seium IS of gieat piactical lalue This can be appieciated nhen one remem- 
beis that in the legion of Panama and in South Ameiica, specific seiums have 
to be administeied aecoiding to the species of snake iinolved It is interest- 
ing to note that the anticiotalin seium picpaied from Noith American snakes 
does not neutialize the venom fiom Cential Ameiican rattlesnakes such as 
C> otahis te> i 

Poi the first time in the histoij of this country ne have reliable data 
conceining the incidence of poisoning fiom snake bite, the effect of tieatment, 
and the lesults duiiiig a specific peiiod of time Thus, the lepoit of Dr R H 
Hutchinson of the Antneniii Institute of Ameiica foi the yeai 1928 is of tre- 
mendous impoitance Pievious to this leport, knowledge of such items was 
most unsatisf acton Willson first estimated the numbei of cases in 1908, 
fiom his lecoids he was able to collect 740 cases wdiicb dated back as fai as 
1843 and it is iiiteiesting to note that be concluded that poisonous snakes, in 
paiticular lattlesnakes weie suiely being exterminated and that tlieir bites 
were becoming moie and more inficquent In this connection one might note 
that during the Wai of the Rebellion not a single case of snake bite ivas re- 
ported in the IMedieal and Suigical Hist on of the Wai Some time after 1908 
Ditmars attempted to collect data on the cases of snake bite in the United 
States From his data he estimated that at least 1000 eases of poisoning from 
snake bite occur in the United States each lear, of which he belieied 150 
were fatal 

A total of 607 leports of casts of poisoning from snake bite which oc- 
cuircd in 1928 in continental TTnited States, haie been collected Of these it 
IS possible to anahze carcfiilh 4 j 6 It fuithei seems likely that these moie 
carefnlB anah zed cases are tlie result of poisoning bJ ten species of snakes. 
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of nhioh tlie eoppeiliead leads, wifli 171 cases, the Texas lattfei, Aiifh 100 
cases, IS next The snamp lattler is given credit for onli tuo oases A com 
pnratnelj small inimher of cases are rcpoitcd to hnse been caused b\ the 
cisteni diamond back nttler, but a large number of bites iicic caused b\ the 
piguii 01 ground rattler 

111 studjing the gcognphic distribution of poisoning bi snake bite, one 
finds that it follons fairh closeh the distribution of the snakes, howeiei, 
ccifaiu discrepancies aie to be noted The distribution of repoits of cases is 
influenced to a large measure bj aetiMti in the distiibution of antis eiiiii 
Thus, the legions around eeitain cities, such as Houston and San Antonio 
Texas, and Atlanta and femnmh, Georgia, become significant In general, 
icports are fen and sentteied fiom the north Atlantic and noitli centi-il states, 
nith the exception of PciinsjUaiiia nbere most of the cases aie dne to bites 
b\ the copiierhead In the southcastein and Gulf states the distribution of 
cases shons that in A^iiginia ind West Virginia the chief offender is again 
the copperhead In Noith Carolina Geoign, Ploiida Alabama, Mississippi, 
Louisiana and Aikaiisas, there is a somenhat different picture because of tlie 
inclusion of the cotton mouth moccasin pigmi rattler and a ten of the east 
ern diamond back rattleis In the AVestem and Soiithwestem states, the 
nestern diamond back and the piairic rattlers are the predominating forms, 
nitli the foimer predoiiimating in Texas and the latter predominating m 
Coloiado Eaeii as far north as Montana, bites from the piaiiie lattler arc 
recorded In the Pacihc Coast and Rocks Mountain states, the Pacific rat 
tier IS iiaturalh the predominating form 

As would be expected, the seasonal distiibution of cases follons the life 
historj of the snakes Pen cases are reported befoi e the end of Api il n hicli 
IS correlated nith the coming out flora liibei nation and the actiMt> of the 
snakes duiing then peiiod of feeding and breeding nhicli continues until 
Deeembei in the southern states In the more northern latitudes, the aetiaitj 
of the snakes is limited to the summer season , cases do not appear as early in 
the jeai or continue as late There is some difference iii habits of the aanoiis 
species of snakes and nith lespeet to tune most reports aic latlier closelj in 
accord nith these specific habits in actnitj 

The distribution by sex of persons bitten re\ cals the anticipated result of 
about twice as man; males as females The distribution by age shows that 
50 pel cent of the bites oecuried in persons under tneiity years of age and 
that in children from tno to tiac yeais of age, boys and girls ncre about 
equally represented 

The situation of the bite, in 57 8 pei cent of cases was on the lower ex 
tremities, and in 41 per cent of cases on the upper extremities The circum 
stances under which the person nas bitten determined to some extent the 
situation of the bite It appeals that 103 persons were bitten while piolang 
np or lifting some object, thirty seven, while reaching under some object, 
one hundred twenty, when they stepped on or too close to, or fell near the 
snake thirty three while fishing oi hunting, twenty two while handling cap 
tiae snakes, and the remainder were bitten under aanoiw circiirastances 



Invitation to a Symposium on the Kidney m Health and Disease 
To Be Held at the Unneisiti of Minnesota Medical School 
ilinneapolis, Jlinnesota, Jnlj 7-18, 1930 
Preliminary Program 

In issuing tins imit ition to n simposium on tlic plnsiologj iml patliologj of tlie kidne\ 
T fen explan itori reimiks maj be appropintc Attempts to facilitate the correlation of a 
great nnmbcr of ficts belonging to scattered eoinpaitnients of human knonledge but all 
haling a bearing on one subject, haie become so numerous tint this tendency might avell 
be considered one of the char leteristics of oui times The high degree of specialization that 
IS assoei ited with intcnsne seicntifle deielopment makes such correlations p irticularly neces 
s ir\ — though thoi haie alw ns been needed and must, in fact, be of the same age as seienee 
itself 

IVe belieie that in the field of internal medicine where this symposium belongs this 
kind of in attempt is not carried out often enough Whether it ought to become a common 
occurrenee will depend to no slight degice upon the benefit denied bj the participants, pas 
sivc as well is ictiio It max be pointed out as a characteristic of this sxanposium that it 
deals with a relatiieh sni ill, well defined subject No attempt will be made to giro a 
present ition of the coiuphte iccuniulated knowledge of the kidnej in health and disease But, 
we will tn to bring up tor disiiissioii those chapters of the anatomx, plnsiolog), and pathologj 
of the kidnox where our knowledge Ins recenth been extended in an important way together 
with other chapters where progress has been difficult to achiexe, but where inxestigatixe ef 
forts ire intense 


Opening Address Br A T Cailson, IJnnersitx of Chicago 
Form ind Function of Renil Tubule Dr G Carl Huber, Unnersity of Michigan 
The Conipiritne An itonu of the Kidiiei Di E K Marshall, Johns Hopkins Medical 
School, B iltimore, Md 

An Ainhsis of the Growth of the Human Kidnex Dr E E Scammou, IJnncrsitj of Min 
iiesota 

i urther An itoniic Considii itions Dr C M Jackson, Unix crsitj of Minnesota 

After the foundutioii laid on the fiist daj, the program will run along three parallel 
lines as folloxvs 


A Clinic il Consideration of Kidnex Diseases 

Clinics on kidnex disease, beginning Tuesdax, Julj 8, at 8 00 A M 
Lectures it x irious other times 
B Phxsiologv of the Kidnex 

Lectures, beginning Tiiesdax, Julx 8 , at 9 30 \ xi 
C P ithologx of the Kidnex 

Lectures, beginning Tiiesdax, Julx 8, at 2 00 p it 
D Bound tible discussions exerx second dax for the correlation of the material pre 
sented dunng the prececding dajs 


Clinic Prof F I olhard, Frankfort on the Main 

The Comparitixe Phxsiologx of the Kidnex Dr E K MarshaU 

The Phxsiologx of the Glomerulus Dr A N Richards, University of Pcnnsjlvania 
General P ithologic f onsidcration— Glomerulonephritis Dr E T Bell, Umversitx of Mm 

nesota ■' 

The Phxsiologx of the Tubules Dr H L White, Washington Unixersity, St Louis, Mo 

TIio Ph\«;iolo^n of the Tubiilc<? Br R X Bicter 


802 



INMTATION TO V blMPO&lUJt ON THE KIDNEY 


803 


Theory of Kidney 1 unction — Tlic Tubules — Tlirrsliold Substiinccs Dr Poul B Kchberg The 
/oophjsiologicnl Lnbontori Unl^crsIt} of Copenhagen 
Clironicity and Progression in Nephritis Dr AVnrfield T Longcopc Johns Hopkins Hospital 
Tlie Uso of Urea nnd Creatinine in Testing the Fiiuctinn of Disciscd Kidneys Dr Poul B 
Reliberg 

TJio PJicnoIsuIphonephthalcin Test Dr L 6 Rowntrec The Mft^o Chnie Rochester, Slinn 
Albuminuria and Plasma Proteins Dr H Bcrglund University of Nrmnesota 
Tho Colloids of Blood PI isnia the Ilofnieister Series uid the lUdrogenlou Concentration 
Dr A D Hirschfeldcr Uuneraity of Minncsotn 
Fdeim Dr L Letter, Uni\er8it> of Chicago 
Ldema Dr Poul B Reliberg 

Hypertension Statistical Considerations Dr Harold Diehl Uin\Pisit\ of Minnesota 
Hypertension Dr ileN ^\etllcrb^ University of Minnesota 
Hvpcrtcnsion Dr E T Bell 

The Retinal Ch iiiges in Bright’s Disease and in Hvperttnsioii Dr H P Wagoner, Tlie 
Mayo Clinic Rochester Jlinn 
Uremia Prof F olhard 

Clinic on Hypertension Dr C E Pahr Unhorsitv of Minnesota 

The Retinal Cliangcs in Briglit’s Disense and in Jlvpertonsion (continued) Dr H P 
Wagener 

Clinic on Hvpertcnsion Prof F \ olhard 

lundamental Studies on Diuretics Dr R N Bictcr 

The Effects of the Nerves on Glomerular Bloodflow Di R Is Bieter 

The Effect of the Nerves on Kidnev Fuintion Dr L G Rovvntrce 

Surgerv of the Kidney m Bright s Disease Prof F ^ olliard 

Clinic on 1 olycystic Kulnev Prof F Volliard 

The Clinical Uses of Diuretics Dr N M Kictli TJic Mavo Clinic Rochester Minn 

The University asks all those who attend tins syniposmm to register There will be 
no registration foe 

Tho University will try to provide dormitory occoniniodiitions at n reasonable price dur 
mg the symposium if registration is made before June 1 

Hotel accommodations wall be arranged for if registration is mado before tho opening 
of the symposium 

All correspondence in regard to the svmposium ninv he addressed to the Symposium 
Umversity Hospital, Minneipolis Minnesota, or direct to Dr Hikling Bcrglund University 
Hospital Minneapolis, Minnesota 

The final program, including a brief sviiopsis of each lecture will be issued before 
June 1 
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ON TO DETROIT— NINTH ANNUAL CONVENTION 
American Society of Clinical Pathologists 

T he Ninth Annual Convention of the Ameucan Societj of Clinical Patholo 
gists TTiII be held in Detroit, Michigan June 20 21, and 23, 1930, Tvith 
headquarters in the Book Cadillac Hotel The Scientific and Business Sessions 
Tvill take place in the CiTstal Ball Room of the hotel and the Scientific and 
Commercial Exhibits in the adjoining Italian Garden 

The largest attendance in the history of the A S C P is anticipated 
Detroit has been called the ideal comention citT Situated m the heart of the 
famous Great Lakes distiict it possesses all of the advantages of an indus 
trially actne world center together with tJie geographical characteristics of 
a summer lesort Detroit has a population of 1790 000 persons and is so 
fortunately located that 70 pei cent of the people of the United States are 
within an oTernight’s joiuncj The most impoitant railroads of the nation 
run crack trams to Detroit the finest steamers on the Great Lakes offer cool 
comfortable trips from Cle\ eland Buffalo Duluth Chicago and intermediate 
points, bus lines fiom cTcrT important city and estabhshed airplane lines 
furnish the best m speedy traTel, and superhighways that are without equal 
make motoring to Detroit a never to be forgotten e\ent Detroit is a study 
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m paradoxes in that its aitistic side is of as much impoitance as its industrial 
angle One of the finest ait centers in the nation has been developed in the 
city "uhich emphasizes all of the dmsions of the fine aits and offers oppor- 
tunities to convention delegates and iisitois foi the study of some of the 
ivorld’s most beautiful paintings and pieces of sculptuie Canada is but a 
ten-minute feiiy iide from Detioit Wiiidsoi, acioss tlie rivei, is a place that 




Hetpoit^s Apt Center Showing Detroit Public Library at Left and the Detroit 
Institute of Apts at the Right (Woodward Atcnue Center) 


CN erj one wants to nsit Theie one can stand on King Geoige’s teriitorj'^ and 
en30V for a feu hours the thiill of being in a foreign land You will find there 
the spirit of Britain rust as it is in London The customs, the shops, the speech 
are a fiagment of Piccadilh 

The Scientific Progiam is full to the bum uith excellent papers A wide 
larieti of subjects should iiisuie the enjoAment of all clinical pathologists no 
matter vhat then special genre is The number of Scientific Exhibitors is 
grcatli increased this n eai A gold and a silvei medal ai e offered as first and 
scLond award for the best scientific exhibits at the Com ention The Research 
Committee has planned a Sj mposium on Agranulocytosis u hich is expected 
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to mouse coiisicleiable geucnl discussion The Round Table Discussion on 
Piidaj evening c\ci an cniojablc occasion, contains three peitment subjects 
nhich mil no doubt elicit the niiing of opinions from all sections of the coun 
tr^ Presentation of medals mil tal c place at the Annual Banquet on Sntiu 
da'v e\ening at •nhicli time we -mH also icccnc messages fiom tlie American 
College of Suigeons and the Amciicnn Medical Association The Waid Bui 
dick Rcseaicli A^^a^d imU be picsentcd to the iMnnei chosen bj the Research 
Committee b\ Piesident J H Black Dr Black ^ill also a^^aid the two Sci 
ontific rxliibits i^Iedals to the recipients selected by the Scientific Exhibits 
Committee 



Pail e, DaMS and Compaiij of Detroit has invited the PelloA\s of the 
American Socictj of Clinical Patliologists in attendance at the convention to 
Msit their laboiatones at 1 15 p m on Fiidaj and -vmU sene luncheon to them 
at 2 15 There ■\vill be seen demolish ations of certain laboratory piocediues 
and it IS expected that tins feature of oiu Convention will be •ver\ mstructne 
and interesting 

The management of the Book Cadillac Hotel has been ^eij coopeiatne 
and assuies us the best accommodations a\ailable Members ivishmg leserva 
tions should communicate with the Secietaij at once since all space is raindl> 
being tal en up for the meeting of the American Jlcdical Association 

You are therefoie urged to ia> aside the micioscope long enough to attend 
tins coming Comention winch fiom all indications promises to be our best 
evei 

ON TO DETROIT^ 
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Araencan Society of Clinical Pathologfists 
Piog! nni 

Xinth Aimunl Coiu«iitior> 

Detroit MtcJuiran 
Jmir £0 21 aiul *3 1930 

Frinw Mojmno Ji f - 0 » v ^r 
\UoTt Dnsmevt 

Scientific Program 

TIip of I ipffinnc\ lij the Domoii'^tmtioii of the TIornioiie of tiu interior Ixibe of 

the II\jKi{ili\f<is in the Urtno B> 11 I Reinlurt MO ^nt] Frnest Scott M D 
Columl ua Olim 

on ^ on h hillin^ Count B\ \fllur \ngudT MU “Ncnork Ntw Jcr<«c} 

Direct f (iluilntioii of the ^ oUiine anO Htnio^lobiti Contint t»f the Er\thro<\t< A Compin 
on uitli Color Index Volume Index and Saturntion Index Uetermnmtions B> M 
M Wmtrolu MU ^eu OiltniH Loui-^nnn (Hx iiuitHtion \ 

Tin Klin«. 1 loi ijntntion Reaction n» n Routine \djnnct to tin Cnnij)lMiuijt Fixation Tist ni 
tin S« rolo^ieal Studx of Sxphilift Hx Robert \ Kil luffe MU Vtlantic ( itx ixou 
Tor<ex 

Unexpeetid Finthn^ ni Unexpected Ueath** B> Mni J Utoilman MB Ilam Iton Canali 
Rc’tmiiiin^ tilt UnruU Patient xvlule Perfonnjn^ Spjnnl Funefim Motion Pietui/ Iiejnon 
Btrntion B\ II \. Heist MU Uniontoun Pemisxlvnmn 
The Real tion of tIu Meniii'n h to Thempeutu Serum Bx Mm M S)n pjx MU Mlieebna 
M e t \ ir^nua 

Coroinrx Oeelu ion Bx Eniest Seott M T) nnd Marx l\ Hilz ( Inmbu Ohif Tib rend 
bx title 

Pfinw Vrrrrsoos, Ji sr 2b 

i^it to I nlwratones of Parke Bans and Conipanx I nboratorx Demon tiatinn 1 lo r \t 
1 iinelieon , I > i ji 

Symposium on Agranulocytosis 

lleinatologieal \spocta of A^ranuloexto is and Other Ui«rn e Vecompanel bx Extreme feu 
topcnin Bx Ixathan Ropenthnl M 1) Ixexx York \ \ 

Vgmnulootic fevnilromc-x Bx E T Milo'ilavuh MU and Frnneis U Murphx MT> Mil 
xxiuikoe M isconsin 

Report of Ca c with Recover) lantern Sbdeg Bv L M I nr on MU Bi'imnrik 'NorlJi 
Dakota 

Qastnc Manifestations of Vleukenuc Irf“ukcnim B> Kuio Iktdn MU St Paul Mimiesotn 
Fnow Exenixg Joisb 20 7 0 p jv 
R ound Table Discussion 

Uexelopment of an Vutopsx Service By Asher Inguda MX) Nexvaik \exv Ter'sox 
The T)e\( lopment of Local Pathological Societies as Component Parts of tht Anuricnn Sooi 
et\ of Cbniexl Pathologists Bj Mm M Sheppe, MD M’hrihu^ Meat irginia 
T«t It I tlnrnl foi a Cimiial Pathologist to Advertise? By J J Mnoie M U ( hiragn Illinois 

S\Tuni>xx Mopmno, Jukf 21 b \ jr 

ilemorrhage with Sudden Death in Trichto Bronchial Lymph 'Node TubeieulonB m Adults 
Bj H \ Calbs M U Tu^ikepcc Alabama 

Additional Obscnationa on Uolatmg Tubeiele Baetlb B\ H I Corner ‘MU and IXan 
Ux ei Pli D Dem er, Colorado 

The Use of tht Photo Eleotnr EflTKt m ninical Pntliologx Bx Mm O Exton MU New 
ark New Jtr^ex 
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^lie Elcctromotuc Thermometer An Xnstramest Equipped with Thermocouples for the 
Moiauremcnt of Skm ftnd Intramnnl Temperatures Bv Charles Sheard, PhD, 
Rochester, ilinnesota 

Methods and Effects of Increi'^ing the Urmarj Constituents in the Bodv Bj Frank W 
Hartman, MJ) , Detroit, Michigan 

Experimental Fat Necrosis m "Various Vertebrntts M Pinson Neal MD, ami Max M 
Ellis, PJj D , Columbia, Missouri 

■\ T^ciilar Injurj b\ the Pneumococcus and Its RcHtioii to Red Hepatization in Lobar Pntu 
monia By Theodore J Curphi), MD I^ew Ikork, 2v "i 
Gas Bacillus Infection m Civil Life B\ Walter E Hiqg, SIJ), Detroit, Michigan 

SATurnn Aftepnoon, Juve 21 2 pm 

Gastrointestinal Disturbances in Endocrine Disea^scs Bi Michael Q Wohl, MD, Philadel 
phia, Pa 

Pathogenesis of Goitre B Markowitz, MD Bloomington Dbnois 
Thyroid — The Infiammatorj Nature of h»odular Goitre as a Chrome Thyroiditis Robert 
A- Kciltr, MD, Washington D C 

The Pre ent Status of Our Ivnowledge of Cancer William Carpenter MacCath MD, 
Roclicstor, Minnc ota 

Stains in tlic Micro<copic Diagnosis of Malignancj Bj Charles Gecchickter M D , Balti 
more, Maryland (By imitation ) 

The Diagnosis of Border Line Breast Tumors By Josiph C Bloodgood, MD Baltimore 
Mainland (B^ invitation) 

Some Unusual Pathologic Tissues By Philip Billkointz M D Denver Colorado 

SxTurnvT Eitmno, Joke 21, 7 oO pm 

Annual Banquet 

Presidential Addre s By J H Black M D Dallas, Texas 

Measuring tho Etficienc} of the Gimcal Laboratorr By Malcolm T MacEachcni, M D , \s 
sociate Director of the American College of Surgeons Chicago Illinois 
ChmcftI Laboratonca and Medical Progre s Bi P Colwell, MD Secretary of the Coun 
cU on Medical Education and HospitaN of the Anicncan Medical Association, Chi 
cago Eluiois 

Presentation of Scientific Exliibits Medals B) President 3 H Black, MD 
Presentation of the WTard Burdick Rescarcli Award B\ Fiesidcnt J H Black, MD 

Monday, June 23 
Business Session 

Call to order 
Beading of Minutes 
Unfinished Business 
Reports of Committees 

ExeouUie Comm\ttee — Frank W Hartman MJD Detroit Michigan, Chairman 
PiiiUcaUon Committee — John A. Kobner MD Philadelplun Pa Chairman 
Ediion<il Comvuttee — T B Mngath, MJ> Rochester, Minnesota, Chnirman 
Eesearch Committee — Alvin G Foord MD, Buffalo 'New Tiork, Ghainnan 
Public Relations Committee — F B John on M D Charleston S G Chairman 
Sentce Eiireau Committee — H J Coiper, MD Denver Colorado Chairman 
Eoord of Tegistry of TecJimcmns — ^PhiUp HJlkowitz M D Denver, Colorado Cliairmaii 
SctenUfic Exhibits Committee — Clarence I Owen MD Detroit Mich Chairman 
EeCTOlogy Committee — A H Sanford MJ>, Rochester Minnesota, Chairman 
Report of the Board of Censors — Election ol New Members 
F H Lamb, MD Daicnport, Iowa, Chairman 
New Business 

Report of the Nominating Committee — Nomination of Officers 
Election of Officers 
Induction of Officers 
Adjournment 
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Scientific Exhibits 

An Exhibit of Prcsoucd Siwcimeiis iml Photo^npUs lUusti liiuc: tl\c Clisuigc' Pioilucod lu 
the Onncs of Experiment'll ^Pniimls is llu Kesnlt nl the Injection of Urine Con 
taming Fituitai'j Hormone Bj Enitst Scott, Afl), Coliimbu^, Ohio 
Microscopic Slide Pi ecipitation Tests foi Stpliilis of Unheated Seinm, lleited Serum, Eefi 
biinated Finger Blood and Unconccntratcd Spinal Fluid Bi B S Kline, ALD , 
Cleveland, Ohio 

Photographs and Miciophotograplis Illustrating Chronic Thiroiditm B\ Robert A Kcilti 
M E , Washington, B C 

The Asehheim Zondek Pi cgnniKj lost Bi E R Miigrage M I) , and Rodnei H Tones, hi U, 
Denver, Colorado 

Coccidioidal Granuloma Bj M T Cummins, MU, San rrnmi'co, Cilifoinii, Tosoph K 
Smith, MD, Bakersfield, Califoima and C II Halbdii, Baltimori, MarNlnnd 
Experimental Pneumococcus Infection in tin Horse B\ Iheodoio 7 Cnrjihei, MI) Keu 
York, N Y 

Commercial Exliibits 

Carl Zeiss, Inc , 4S5 Fifth Ai enue, Neiv \ ork, A \ j 

LaMotte Chemical Pioducts Comping, McCoimick Building; f iltiiiiore Mnnland 

E Leitr, Inc, GO E 10th Sticet, A'eu A oik, N A >•' 

Central Scientific Company, KiO Last Ohio Streit, Chicago, ' uiois 
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pn^SICIAN, educator, biochemist, hjgitmst, pitnot Bom at Mount Air^, 

* Randolph Countj , JLssouii, October 27, 1851, died at his home m Richmond 
Vagrnia Noromber 21, 1929 

Victor Vaughan first emerged from the obscuntj of youth and adoles 
cence at the ago of nineteen as professor of Latin at Mount Pleasant College, 
Huntsville, Missouri In his earlier jears he had been tutored bj a man nliose 
first love was Latin and ivho so drilled this dead language into the joung bo> 
that the tno of them were able and accustomed to carry on their daily eon 
t orsations in Latin It was but natural then, that immediatcl} upon his grad 
uation from Mount Pleasant College, he should devote his energies to that 
subject in which ho was most proficient Birt for a man whose subsequent life 
has prored him to bo an indefatigable searcher for the truth in the great un 
known realms of science the teaching of a dead language could scareelj be 
expected to become his permanent metier 

Ho discoreicd the latter quite bv accident In an unused room in Mount 
Pleasant College which had been closed through the Ci\il War, Victor Vaughan 
discovered a number of vmopened packing cases which on investigation proved 
to contain a complete outfit foi a chemical laboratory Obtaining permission 
to sot up the laboratory, and to experiment with the various chemicals, he soon 
became fascinated with the work and within a short time was teaching ohem 
istry along with his Latin Throughout the remainder of his life the view 
poult of the chemist dominated his contributions to research 

In 1874; he entered the Universitj of JLclugan to pursue his chemical 
studies, and a year later added the degree of M.S to that of B S obtained in 
Missouri In 1876 he received the degree of Doctor of Ptulosophi and two 
years later that of Doctor of Medicine In 1897 he was made an honorary 
Doctor of Science by the University of Westoin Pcnnsjlvaiua Pour times 
he received the honor of the degree of Doctor of Laws, the highest honor 

•Reprinted vjlth permission from tbe Americana. Annual of the Encrj clopedla Americana 
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before, and Eobcit Koch lind demonstrated that the anthiax bacillus is the 
cause of antlinx, tlie birth of the science of bacteriology dates fiom 1882, 
■nhen Koeh doiolopcd methods foi isolating baeteiia In 1887 when the hj 
gienic laborafoi^ was being built, bactcriologj was but five years old and there 
were no trained bacteriologists in tins country In 1888 Dr Vaughan there 
fore spent some tunc in the laboratory of Dr Robert Koch in Berlin, gaming 
an understanding and mastery of this new science Immediately upon his re 
tuni this iioih was introduced into the hygienic laboratory This iias the first 
laboratory in the Uiuted States offering systematic teaching of bacteriology to 
students and physicians, and the second m the world 

As a consequence of his rapidly developing preeminence in the fields of 
hy gienc and sanitation and toxicology , Di Vaughan was offered m the nineties 
the professorship of hygiene at Bollenie Medical College, New York, together 
wntli the position of coroner for the city of New York These honors, how 
crer, he declined, feeling that he could no\cr be happy living in the great 
city At about this time ho was made Dean of the Department of Medicine 
and Surgery at the Uniieraity of Miclugaii a position which he held for thirty 
years, until his retirement m 1921 Under his direction the school grew 
steadily until it became one of the greatest medical schools in the United States 
He gathered around himself a faculty of the best minds in medieine, and as 
rapidly as anotlici great raodicai school would take ayvny indmdiial members 
for its own faculty ho would loplate them yvitli other men of equal brilliance 

Prom the time of Ins tutelage under Robert Koch, Dr Vaughan s first 
interest in the research laboratory remained always the mechanism by which 
bacteria cause disease and the manner m which the liyang body combats bae 
tonal infection This was but a logical step fiom the study of the chemical 
causation of disease, and throughout the lemanidcr of his yvoik his yiew point 
eyen in the field of bacteriology yyas that ot a chemist This is m eyidenee 
cycn in the last essay yyhich ho wrote A Chemicnl Concept of the Origin and 
OcieJopment of Life, in 1927 Di Vaughan has with entire justice been called 
one of the founders in this country of the modeni science of biochemistiy or 
tbc chemistry of bfe 

His contributions to mcdiea! litciatuie aic too numerous to detail, being 
represented by about two hundred and fifty shoit ai tides and seyenteen books 
some of yyluoh hayo gone thiough several editions Among the outstanding 
contributions emanating from his laboiatory may be mentioned The Michigan 
Method of R ater Analysis, the discoyery of tyrotoxieon or cheese poisomng, 
the demonstration that a variety of bacteria may be responsible for the sum 
mer diarrheas of infancy, the discoyery that nuclein, a constituent of normal 
blood possesses germicidal properties and chemical lesearches into the nature 
of bacteria and their reaction yvith liying tissues yyhich culminated in Vaughan’s 
theory of infection and immunity, a theory yyhieh today still colors most of 
out understanding of these processes 

In 1898 Dr Vaughan joined the Thirty Thud Michigan Volunteer In 
fantry as major and surgeon and served through the Spanish American War 
as division suigeon He was the first surgeon to come under the fire of the 
Spanish batteiics at the Battle of Santiago While in Cuba be contracted 
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that can be confer! ed by an institution ot highci learning He rcceucd tins 
degiee fiom the Unncisiti of Michigan in 1900, Conti al College, IMissoiui, m 
1910, Jefterson iledical College, Philadcljilua, in lOlO, and fiom the Unnersitj 
of Missouri in 1923 An unusual honor was the confciiing on liini of the hon- 
oiaiy degiee of Doctoi of Medicine bi the TJnucisiti of Illinois in ISO! 

Di Vaughan’s fiist contiibution fiom tjje chemical laboiatoiies of the 
Univeisity of Michigan, appealing in 1870, was on the sepaiation of arsenic 
from othei metals Thioughoiit the succeeding fifti a ears the stlld^ of oiganic 
and inorganic poisons held gicatesi intcicst foi him, and his contiibiitions 
to the subject hayc been authontatne Befoic long he was lecognircd as one 
of the leading toxicologists of the eoiintii, and his seriiees wcic in constant 
demand in eases of medico li gal dispute 

As eaily as 1875 Di Vaughan bteamo associ.itcd with the Medical School 
of the Unneisity of Michigan as instiiictoi in medical chcmistii In 1878 
he published his second book, a textbook of idnsiologic chcmistii which went 
through thiee editions in as man\ seals In 1880 he was made assistant 
piofessoi, and in 1883 piofessoi of iihssiologie and pathologic chcmistis and 
associate profcssoi of tliciapcutics and mateiia media in the ^Icdical School 
of the Uniyersity of Micliigan 

During these icars Dr Vaughan s icseaicli woik paiallclcd (luite closch 
the line of his teaching woik lie conlimied alwais inteiestcd piimarih in 
the chemical causes of disease and tlie changes in the human bod\ consequent 
on contact with these causes 

In 1880 he became intciested m the contamination of drinking watci, and 
this eyentually led liim into the field of public health Tlic inadequate and 
unsanitaiy facilities for obtaining dunking watei at tliat time lendeied the 
question of pollution most impoitant In those dais the only method of ex- 
amination w'as chemical, and giadualh the function of examining watei sup- 
phes fiom all o^e^ the state of Michigan fell to Di Vaughan lie soon saw’ 
that this W’as but a veil small poition of the gencial problem of sanitation and 
his inteiest in this field gi'idualli hioadcncd In 1886 he iviotc the Lomb 
piize essay of the Ameiican Public Ilealth Association entitled Ucaliliy Iloma 
and Foods for the Wothincj Classes, which went thiough niani editions and 
was tianslated into most of the modem languages In 1883 he w’as appointed 
a membei of the Michigan State Boaid of Ilealth, and foi the following 
thirty-six years he seived as its piesidcnt, until 1919 when the board was dis- 
banded and replaced by a commissionei of health 

During his first fifteen Aeai-s at Ann Arboi, Di Vaughan earned on his 
investigations in the chemical laboiatoiy However, it giadually became ap- 
parent that the old chemical laboiatoiy was inadequate foi pursuing piohlems 
relating to health and disease He therefoie souglit and obtained a giant fiom 
the Michigan legislature in 1887 w’lth which to build and equip a hygienic 
labor atorj’ at the Unneisity At the same time lie w’as made professor of 
hygiene and physiological ehemistij and diiectoi of the hygienic laboratoi’y 
These positions he retained until his retirement from the univeisity 

At tins time the new’lv developing science of bacteiiologj’ w’as the great 
adiance of the day Although Pasteur had laid the foundations some years 
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Following the Spanish Amoiican War he rccened a citation for gallantry 
under fire, and follomng the World Wni he received the Distinguished Service 
Medal foi his work in epidemiology, and was made a Knight of the Legion of 
Honor bj the French goveniment 

In 1928 he received the Koher Medal of the Association of Amencan 
Phjsicians for outstanding eontnbiitions to his profession 

No biognphic revuevv of Dr Vaughan’s iieli and varied life would be 
complete without some mention of his first twenty years as a phjsician, during 
which lie devoted half of his time to the piaetice of medicine It was what ho 
saw and heard at the sick bed that filled lum with a compassion and sympathy 
which lasted throughout his life, which won for him devoted friends and ad 
mirers throughout the world, and which spurred him on throughout his life 
in his battle against filth, povertj, and ignorance, against typhoid fever and 
tuberculosis and against the germs of disease Unhl e raanj of the present 
dav leseareh workers, he had seen on both sides of the curtain, he was able 
to work not onlj as a laboiatory invcstigatoi interested in an abstract problem 
but also vnth the zeal of one who had witnessed human snffcnng and who 
hoped to do his bit toward nmclioiating it Fortunately, he has left in A Doc 
tor’s Memories a delightful narrative of his unique experiences and of his 
contacts with the great minds of his time, both in Europe and America 

In 1927, upon his return fiom the Orient where he had attended at Tokio 
a meeting of the Pan Pacific Congress as a rcpresentativ e of the government 
of the United States, the National Rcscaieli Council, and the Amencan Med 
leal Association, he suffered a mild apoplectic seizure from which he recovered, 
but which terminated his participation in active vvoik 

— Wan cn T Vaxiglian 



820 the journal or laboratory and clinical medicine 

yelloiv fevei, and after a piolonged convalescence, he was invalided home to 
Washington Here he, Ma 3 or AValtci Kccd, and IMaior Edwaid Shakespeaie 
were appointed as a eommisbion to study typhoid fever among the Spanisli 
War troops This committee made revoliitionaiy ohseivations on the nature 
and manner of the spread of tj'^plioid Reed and Shakespeaie haiing died, it 
fell upon Majoi Vaughan to complete the woik and vritc the lepoit Tins he 
did in a massive two volume contribution which stands todav as one of the 
most authoritative works on tlie epidcmiologj' of li phoid and Inndrcd dis- 
eases 

Fiom the time of the Spanish- Ameiican Wai until his letiicmcnt, Di 
Vaughan remained in close contact mill the aimv and the United States Piib- 
hc Health Senuce, serving on the advisorv board of the Suigeon-Gcncial of 
the United States Public Health Scivice, and on the ad\isoi\ boaid of the 
Hygienic Laboratoi’y at Washington 

In September, 1916, manv months befoie the entrance of the United States 
into the World Wai, the National Rcscaich Council vas oiganizcd as a com- 
mittee from the National Academy of Science, to seiic the president of the 
United States in an advisoiy capacity m prcpaiation foi wai Di Vaughan, 
who vas one of the organizcis of this committee, scived mth it throughout 
the war, and following its reorganization after penre, became the flist chaii- 
maii of the medical dmsion of the National Reseat ch Council This position, 
requiring full time, necessitated Dr Vaughan seiciing his connection mth 
the medical school of the Uniiersity of ^Iichigan and moiing to Washington 
Throughout the Woild War he served as colonel in chaigc of the Dmsion of 
Communicable Diseases in the Suigcon-Gcneiars office, and on the oxccutnc 
committee of the geneial medical boaid of the Council of National Defense 
By viitue of lus position in the army, he was able to apply his mde Inionl- 
edge of hygiene, sanitation, and epidemiology in the oiganization and supci- 
vision of the aimy tiaining camps tluoughout the United States Folloving 
the close of hostilities, he mote a two-iolume treatise on Epidcmwlogii and 
Public Health, into which he has incoiporatod his omi last cxpeiicnce togcthei 
mth the expeiience of others 

As an editor he founded the Physician and Sinqcon in 1888, the Journal 
OF Laboratory and Clinical SIedicine, in 1915, and in 1923 seined as the 
first editor of Hygeia, a popular journal published bj' the Ameiican ^Icdical 
Association 

Dr Vaughan seried as piesident of the American Medical Association in 
1914-15, and for many jeais remained a membei of its Council on hledical 
Education Prom 1919 to 1923 he was chan man of its Council on Health and 
Pubbe Instruction He was a member of the Association of American Phy- 
sicians, being its president in 1908-9 He was president of the American 
Tuberculosis Association in 1919 He was also a member of the National 
Academy of Sciences, the American Philosophical Societi , the French Societj 
of Hygiene, the Hungarian Society of Hygiene, and other learned societies 

He served for several years on the boaid of directors of the International 
Health Board, which has done more than any othei one oigaiuzation to stamp 
out hookworm, malaria, and yellow fevei from the Ameiieas 
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FoUoiMiig the Spanish Amciican War he rccencd a citation for gallantrj 
under fire, and follovnng the World War he received the Distinguished Service 
Medal foi his uoik in epidcmiologj , and ivas made a Knight of the Legion of 
Honor hi the French goiemment 

In 1928 he rcccued the Kober Jtedal of the Association of American 
Phj sienns for outstanding contributions to his profession 

No biogiaphic renew of Dr Vaughan’s rich and varied life would be 
complete without some mention of his first twentj jears as a physician, during 
which he devoted half of his time to the practice of medicine It was what he 
saw and heard at the sick bed that filled him with a compassion and svmpathy 
which lasted throughout his lift, which won for him devoted friends and ad 
mircrs throughout the world, and which spurred him on throughout his life 
in his battle against filth poverty, and ignorance against tyiphoid fever and 
tuberculosis and against the germs of disease Unlike many of the present 
day research woikeis he had seen on both sides of the curtain, he was able 
to work not only as a laboiatory mvestigatoi interested in an abstract problem 
but also wath the zeal of one who had witnessed human suffering and who 
hoped to do his bit toward araelioiatiiig it Fortunately, he has left in A Doc 
tor’s Uemoncs a delightful narrative of his unique evporiences and of his 
contacts with the groat minds of his time both m Europe and Ameiiea 

In 1927, upon his return from the Oiicnt wheic ho had attended at Tokio 
a meeting of the Pan Pacific Congress as a repiosentativo of the government 
of the Uiuted States, the National Kcscarch Council, and the Amencan Med 
leal Association, he suffered a mild apoplectic seizure fiom which he recovered, 
but winch terminated his participation in active work 

— 11’aiicn T Vaughan 
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Victor C Vaughan, Ph D 

Instructor in IJnnarj Analysis, 1S77 



A GEEAT PIONEER PASSES' 


A MERICAN science todaj mourns the pissing of a great pioneer 

When Di Victor Vaughan began scientific research, there were thousands 
of surgeons nho thought Listciism i fad, and other thousands who doubted 
the -nhole geim theory enunciated bj Pasteur In medical education, stand 
ards -ncie so Ion that a joung man could register at almost anj medical col 
lege if lie could read and wnte, and ho could quilifi ” foi his profession, mth 
the title of doctoi of medicine, after two icars of tiniiiing 

It was Dr Vaughan’s citiaoidmai'} fortune to contribute both to the 
nen science and to the new mcdicil education At Ann Arboi he inaugurated 
the sjstem of premcdicil training that has since been generallj adopted He 
insisted, also, that his students equip themsehes with a background of cultural 
studi, cspeciallj in languages He built up the medical facultj of the Unner 
sitj of Michigan on the solid foundation of brains deioting all of his ap 
proprintions to the emploj-mcnt of outstanding men in their professions He 
was slircud enough to reason that it he hi ought great teachers to the school, 
the giaduates would quickh see to it that adequate equipment was provided 
bj the state 

In his owai scientific work. Dr Vaughan sistcmatized the developing pnn 
ciples of epidemiologj and helped create in this eountn the new science of 
physiological oliemistrj , w Inch has now become biocliemistrj His influence was 
ns important as his discovenes He sent out well equipped im estigators, a 
multitude of them, and he was m fuU fellowship with all that great company 
of scientists whoso joint work in sanitation and hjgieno has transformed 
American public health watliiii the last tliirt} rears 

Dr Vaughan grew old as a scientist should — graduaUv abandoning re 
search, but nerer losing interest turning happilj to past memories without 
permitting past achievements to oreishadow recent adranees His A Doctor’s 
Memories was a charming book worthv to stand on the same shelf with such 
modem medical classics of biographj as Wr cth’s autobiographj , Vallerj Radot s 
Pasteur, and Cushing s Osier His lovable pereonalitj and his rare skill as a 
raconteur made it certain that whererer he sat was the head of the table 
Biief as ms his residence here in Richmond he had the admiration of all who 
are wise enough to see in great scientists the prophets of a nobler happier 
social order 


• Vn editorial In the Richmond (1 Irglnla) \etca Leader November 22 1929 
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At Budapist, 19 M 



VAUGHAN, THE 1\U^• 


T he mme of Vauglnn, like that of AngcU, has become a sMionym foi be 
lo\cd traits of character, in this to^vn 
Tlic^ are traditions 

Gloat men ■\\cro those two Great in the sense tliat thej jiccomplishcd 
much and became famous thiough their ciidca\ors but c^en gieatci because 
111 spite of those attainments their personalities wcic supicmch human TIicic 
was a magic warmth in their \er3 presence 

AngcU joined the immortals long ago Vaughan laid down life s burdens 
Thursdaj night in Virginia 

The former Michigan medical dean was nearlj eightj jears of age It 
was a strenuous life he led one that might ha\c been calculated to shorten his 
span It was strenuous in the sense that he was forevci busj, rising at an 
earh hour putting in a da> of work that was exccedinglj full But there was 
no nenous waste of cnergj 

Vaughan accomplished things quietl}, without apparent strain There was 
no lost motion, he had the capacity to do things without unnecessary exertion 
Ma%bc that is one reason ho li\cd so long 

But another reason must ha\c been his human qualities He could always 
take out time for communion with his friends We ha^c an idea that he may 
ha\c been spared so long because he was so much belo\ed 

It may 'be fine to enjo\ international renown ns a scientist It must 
gratifying to ha\c such accomplishments as those of Vaughan to one s credit 
But m his Memories human beings and human relationships predominated 
That IS significant It confirms tlic belief that his scientific braiu capacious 
as It undoubtodh was could not compare in size with his human heait In 
deed, it was through love of liumanitv that he was devoted to science 

That heart beat foi the Umvcrsitv mid for '^nn Aibor He had watched 
them both grow, was identified wath that growth and he loved their pasts vet 
he was proud of the progress here both on and off the campus Sentiment 
must not be permitted to interfere with progress he told tlic writer not long 
ago, wlulc discussing the changes here He could take delight m the past while 
taking pride in the future 

Though he died the other dnv in Virgimn ho still lives in Ann Arbor 
He, like Angell is one of the town s immortals 

The spirits of them both are living forces of inspiration 
Not because of what fhev did but hcciuse thev were the kind of men 
they were 


An editorial In the Ann Arbor (Michigan) Daily Nctoa N’o%ember 23 J9 9 
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STANDARD BCARER 


T N TIIL do illi of Dr Victoi C Vaughan the medical profession lost one of its 
A greatest tcachci-s, and the pnbhc lost a friend who woikcd ineessantU for 
the cure and pieicntion of disease 

As one of Di Vaughan s students in the tarh dais I pcihaps can giic 
a picture of the man his ambitions his intlucnce as a teacher, and those per 
sonal attiibutes that so endeared him to his students and to all who came in 
contact mth him 

Di Vauglian w is a comparatneli lonng man when he came to the Med 
leal Depaitmcnt of the Uniiei-sitj of Jliehigan lie had been in Ann Arboi 
onli a few jeaiw when I entered the medical school ns a student The chair 
of medicine was held bi Di Alonzo B Palmci At that time Di Pilmci was 
eightj leal's of age and ciuite natuialli it was Di Vniigliin who earned the 
load of giiing the students a modem new of medicine Di 1 aughnn s out 
look on medicine was a generation ahead of his time He was one of the first 
to lealize the influence that phi sics and chcmistri wcic to linic on medicine 
and Ins students were well piepaicd foi the gieat changes in the science and 
art of medicine which liaic come about in the piesent dai He aroused m liis 
students an enthusiasm and a thirst foi knowledge and btiond all he inspired 
them with an interest in the tomorrow of medicine wliicli I mai sai, was the 
mainspring of his life 

'Wheicas Dr Vaughan might haic tal cii up clinical medicine and made a 
great success in its practice, he chose to deiotc himself to preieiitne mod 
leme In the elmieal work whieli he did undcitake he showed great sagacih 
and the acumen of a fine pi actitioiicr of medicine Although he was interested 
in the induidual in what might be called retail medicine Ins heart was m the 
wholesale problems which affected the mass of the people 

Researches into public welfare alwajs have been carried on In men lil c 
Dr Vaughan, and too rarch do the people understand the significance of the 
woik suffieientlj well to gi\c the leward wlieie it is due Foitunateh Dr 
Vaughan s name and fame do not depend on pojiular acclaim He lues lather 
in the minds and hearts of the medical profession The members of this pro 
fessioii ga\c him the greatest gift watlun their powei the prtsidcnea of the 
American Medical Association Thej also appointed him to lesponsiblc posi 
tions which had to do with the solution of problems of public health and the 
adaptation of health meisuies to the needs of the people 

The laliie of Dr Vaughan s worl duiing the Woild tVai cannot be oiei 
estimated Owing to the inadequate sanitation of the liastih constiaicted mil 
itar) camps and the hiirricdla mobilized medical personnel untrained for their 
duties in militai'j senicc epidemics of disease weie appalling Dr Vaughan 
in the offee of the surgeon general rendered ini iluable seniec in the work of 
stemming disease and bringing about better organization of the medical per 
sonnel and of the newlj enlisted men in camps Mam times I heard Surgeon 
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Geiieial Goigas speak giatefuUj’^ of Di Vaughan and liis associates who so 
willingly and Avholeheaitedly gave then tunc and elfoit to support the work 
in the office of the suigeon geneial 

I came to Imow Dr Vaughan well in those yeais in medical school I 
knew him in his home, in his laboiatory, and in his contacts mth the sick, and 
I had the pleasure and piofit of close association uitli liim dining all the leais 
that followed It may seem stiange that a suigeon and a medical scientist 
should liaYC had so much m common, but the fiicndship which was cngcndeicd 
in that eaily day continued through life His viewpoints ivcic most stimulat- 
ing, and his fiiendly interest matched my admiration for him and liis woik 
In penning these few woids concerning my old teacher and fiicnd, I 
wish to aclniowledgc the influence he had on my piofcssioiial life and which 
he had on the lives of hundieds of medical students in the leais that have 
passed between He not onlj helped the members of the medical piofessiou 
to a keenei sense of their professional lesponsibilities, to the individual patient 
and to sick human beings collectiveh, but he induced them to Ine up to a 
standaid of ethics w'liich he himself follow'ed all his life 

— IF J Mayo, 
Rocliestci, Minn 



VICTOR CLARnNCE VAUGH \N AND THE UNIVERSIT\* 


W L HAVE abscmblcd todn> to commcmointe the jnssiHo of a mnn %\hom 
it is altOoCthci fitfmjj \\c should honot — i imn wliom wl kne^\ nnd 
Io^ed as a fiiend, and admiicd nnd respected as a colleaoin. 

While as peimancnt, it is to bo hoped as anj hiiraan institution and thus 
greater than am indnidual, the UnncrsiU is ncvcrthelesb mplded the 
stiong and able men of bioad \ision on its faculties It is doubtful if the im 
presses of the personalities of these meu upon then institution will c^cr be 
erased and ccitainb R is cnniestli to be hoped that the} are indcbble 

Wlio can doubt that Dr Victor Clarence Vuuglnn, during tlic period of 
his actne service at the Univeisiti of Ulichigan was a powerful factoi foi 
good in shaping its destinies? Otliei*s will todij discuss lus contiibutions to 
science and to the practice of mcditino, and Ins lelatious with lus colleagues 
The high ideals of scholarship the icscnich sbilitj and the coopei stive spiiit 
which wcic his aic all attiibutes of the successful piofessoi 

In addition to tlicse liowcvci Di Vaughan had to an enviable degree the 
eharnctensfics winch made lum an admmistiator who could not onh lead lus 
school aecoiding to the best contempoiar^ standards but wlio could also an 
ticipate future conditions and academic requirements in lus chosen field all 
without failing to obscuc tlic proper perapcctnc of Jus unit to the paient 
institution Thus it was tliat he was willing to give fuUj of his time and 
strength to the founding of the Giaduatc School the Senate Council the Boaid 
in Contiol of Athletics and such oigainzations as the Scientific Club and the 
Research Club, and to the assistance of the Alumni Association In slioit, 
while devoted to the development of the medical units, it was ovei his govern 
ing conception that these units should not be bmJt at the expense of othei 
Univeisitj dopaitments, but that the University as n whole should be steadily 
developed to maintain the piopci relation between the institution and an evei 
better school of medicine 

The University recognized Di Vaughan s ideals and ability in the wav 
he would have prefcircd — bj giving lum coustaiitlv increasing lesponsibilitics 
It was characteristic of the man that he accepted tliese icsponsibilitus and 
labored diligently for the gcneial good of the University and foi the develop 
ment of the Hledical School, without nec,locting to servo nblv his communitv 
state and nation and to establish and muintain in onviabli rtcoid ts a ttaelui 
and investigator His scnice was thcicforc the miximum one tint i mcmbci 
of the staff can render and wc need not imnit out in detail the evidence of his 
success as a university officer Dr Vaughin s monument is a j\Icdicil School 

Memorial Meetlnt. for Doctor Victor C Vaughan at the L-j ?la VU ndelssohn Theatre 
Ann Vrbor December 3 

Courttaj of Wilfred B Sha^v Director of ilumnl Relations Dnhcrsllj of Michigan 
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which has few iivals for its output of scientific contiibutions and men of marked 
ability as scholais and piactitioners, and the othei flourishing dcpaitments 
which aie in large measure the materialization of liis dicams We may pause to 
observe that the University as a whole is a hettei institution than it nould haye 
been -without his assistance 

I have said in anothei place that the Universit-\ is in a vcn leal sense its 
faculty “Buildings are needed, equipment is lequiied, and funds foi current 
expenses must he piovided, hut since these matciial icqiiirements are noithless 
without men to use them, the effectiveness of the Uni-veisilj may he said to he 
determined b-y the men who compose its faculties ” In Di Vaughan’s life ye 
■will have before us always a standard of mciit for the appraisement of our 
value to the institution that we sene 

— Ahxandci G Ruihvcn, 

Ann Arho) , Mich 



KEMARKS ON BEHAEP OP THE BOARD OP REGENTS* 


' I ’HERE IS but one mc^surc of greatness — the contribution that one makes 
to uorld betterment To few is it gi\en in both abiiitj and opportunitj to 
reach the summit, and merit the supreme reuard Wliat the purpose of our 
Imng and stn\ing maj be is bejoiid our ken It is sufficient that we pla> 
oui part 111 the diama of progress tiustmg to a ^^^sc Dictatoi of all things 

this standard and concejition, our helmed and departed friend has non 
a place in the seats of the mighU 

It was my good fortune to have known Dr Vaughan as a teacher in mj 
student dajs, and as an affectionate helpful friend He was a great inspira 
tion to higher ideals — a leader and an originator 

Prophj lactic medicine owes to him an immense debt He carlj recognized 
the laluc of prc\cnti\c measures and stro\c with all his rare talents to make 
them effcctnc for mankind 

During his active life no great advance was mode to which he was not an 
important contributor The pioneer alwajs tra\els an uphill road but, true to 
his comnctions, he fought the battle nc\cr daunted or discouraged Fortunately 
he lived long enough to sec manj of his dreams come true and his judgments 
justified This must ha\c been a blessing m his declining jears 

He early coneened the \aluc of research and progress in the fundamental 
sciences and surrounded himself with a rare corps of coworkers who were 
without superiors 

As dean of a medical school situated m a small e2t\ where in those days, 
\ariety of clinical material was wanting, he found it expedient and wise to 
build up and emphasize the laboratorj or science courses in medicine to com 
pensate for the deficiency m the medical arts or clinical courses This was 
so well accomplished that he won distinction for his scliool and gaye to it high 
standing 

No honor yvhich medicine could confer yvas yvithheld from him He yyas 
a world character because a world benefactor and I haye often said that a 
letter addressed to Dr Victor C Vaughan, yyithout anj other direction, and 
mailed from anj pait of the globe yvould reach him at Ann Arbor 

"While, as students we feared his coui'scs yve knew that he was exacting of 
us no more than he demanded of Inmself, and we respected and loved him 
No student of his ever left the Universitj without admiration and affection for 
him This must have been a source of much happiness to him 

I had the prized pnvrilege of often being a guest in the home of Dr and 
Mrs Vaughan, where the whole ‘ifmosphere was that of culture, peace and 
beautj They were blessed with an unusual family of boys and the relation 
ship between father and mother and sons was movinglj intimate and sjunpa 

•Courtesj of Director of Alumni Relations Unhorsitj of Mlchlgran 
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tlietic, they shaied a just piidc in the acliic^ cnicnts of one .inothei, and all 
inteiests wcie mutual and affectionate 

As dean and administiatoi ol the Sledical School, he liad tlie confidence 
of the Boaid of Regents He possessed that ciu.dili winch is so huge a factoi 
in successful administiation he knew men and could jnsth appiaise then 
possibilities and futuics We tinstcd his judgnieni and ahvais gaie to him 
the full measuic of suppoit iiithin oui means lie uas a])pieciati\c of this 
attitude and lelationship and leasonable in his icciucsts 

In 1921 he began to feel that his health uould no longer allow him to 
cant the buiden, and that ^oungei shouldcis must lake the load It was a 
difficult conclusion foi him and foi us, but we weie foiccd to bow to naluic’s 
limitations 

He lues immoital in a woild made bcttei lie Ins li\nig nid Ims Tonied the 
“choii nuisible ” 

— W(ilfc) IT Sdwi/ci, 
IhUsdiilc, Mjch 



DR VAUGHAN’S INFLUENCE IN MEDICAL EDUCATION 


I^OCIOR VAUGHAN v.'ih connected Mitli the Uni^ersifj of Miehigni for 
a period of fortj sit -sears, a tcini of ser\ice -which I belie\e has been 
t-^ceeded onls once But this long service is not of itself the leason for thus 
honoring his meraoij Rather, it is because of the high distinction ^\luch he 
attained in his profession the endniing impress nhich he made on the Medical 
School and on the Uni\ersit-\ as a iiholc In honoring him the Unnoisity but 
honors itself 

Great as -^\as his intciest m the scientific ^\oiI uhich he conducted, it 
nas no greater than his de\ofioii to the adanneement of the Medical School 
Fortunate, indeed, -\^as the Unncrsih that has guiding hand -i\as at the helm 
in the crucial period ^^lllch maiked the transition from the old to modern 
medicine It has been truh said of him that he tool a gieat part in making 
his Alma Mater one of the best kno-wn medical schools 

Medical education m this counti-j has passed through a period of c\olii 
tion from the- old appientice sjstcin or piccepfoisliip through the piopiietai% 
or didactic colleges — nluch, as A Flc\ner once stated multiplied b^ fission 
or a process of spontaneous generation — to the University schools uith 
scientific discipline as the corner stone 

In passing, it mnv be mentioned that in the Act of 1817, establishing the 
Univcisitj of Michigania, one of the tlintcen professorships contemplated 
was that of Medical Sciences In the then existing state of 1 now ledge it 
seemed to the founders that a facultv of one vras sufficient to cover the entiie 
field of medicine Tlieie is no evidence that anv one functioned in tins posi 
tion, but at least one instance of that 1 ind is known — that of Nathan Smith 
who established the medical department at Dartmouth and who was himself 
for twelve vears practically its entire faculty 

AVhen the Medical School was opened in 1850 it Jiad a faculty of fivi of 
whom Douglas and Sagei weic men of scientific bent and it was because of 
the influence of these men that the school cailv took on a scientific charactei 
Unlike the proprietarv schools of that pcuod, the school was fiom the begin 
ning an integral part of the Univeisity In those days the teim of instinc 
tion m the medical colleges of the countn, almost without exception ex 
tended over two teinis of foui months each The new school began with a 
requirement of two vears of six months each The couise of study was e\ 
tended, in 1877, to two years of nine months and m 1880 to three vears which 
allowed a graded curnciiliiin to be established 

In the decade which followed the experimental sciences weie lapidh 
developing, and it is at this point that Doctor Vaughan s influence began 
After the death of Dean Palmei in 1887 Doctor Ford succeeded to the dean 
ship but because of Ins advanced age the duties of that office weie practi 
callv turned over to DoQtor Vaughan who became ofiicially dean in 1891 His 
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seiviccb duiing the traiibitional peiiocl of the school foiin the suhicct of this 
paper, foi it was during that time that his gieat influence came into being 
It IS indeed remaikable that practically without any other training than 
that which he had acquiied at IMichigaii, he should have lecognized the full 
import of the scientific deielopment which wms then talcing place and of the 
need of full-time men in the medical sciences To one who was steeped in 
chemical lahoiatorv methods, it w'as perhaps but natiiial to wish that the 
newel sciences should find their places in the medical cmiiculiim 

Through Ins work in physiological chcmistii he was in touch with the 
progress in physiology, w^hich was then looming strong on the horizon as a 
result of the work of such men as Claude Bernard, Ludw ig, and Foster And, 
wdien in 1881 the question arose of an independent chair m that subiect, 
young as he was, he strongly urged and seemed the appointment of Henrj 
Sewall, who proved to be an inspiring teacher and an investigator of the first 
rank While with the Universitj his work on immuni/ation against snake 
venom opened the path that led to the piodnction of imiminitv against the 
soluble bacterial toxins Upon the resignation of Doctor Sewall, because of 
ill health, a successor had to be found, and Doctor Vaughan was fortunate in 
secururg Doctor W H How'ell, who, liowercr, was soon called to llaisard 
and then to the newl}^ oiganized Johns Hopkins Jlcdical School lie nr turn 
was followed, in 1892, bj Doctor W P Lombaid, who remained on the fac- 
ulty until after the retirement of Doctor Vaughan 

When Dr Howell came to the Unueisitr, he was noniinalh gneii charge 
of histologj , but the real conduct of that department fell to Doctor Huber 
who has ever since maintained the high tradition of tlioiough laboiatorj work 
and productive research 

In the eighties the time-honored didactic teaching of materia nredica was 
Kiving way to the new' science of pharmacology Doctor Vaughan’s search 
for a thoroughly trained laboratory man resulted, in 1890, in the selection of 
John J Abel as the first professor of pharmacology Dr Abel w'as a gradu- 
ate of the University and had had years of training abroad and was therefore 
preeminently fitted tor the new task His fitness was such that upon the 
organization of the Johns Hopkins Medical School he w'as called and erei 
since has served there, enriching medicine by his masterful studies and de- 
servedly acquiring the honoi of being the foremost leadei in his field In 
1893, his place was filled by the late A R Cushiiy who, like Abel, w as a pupil 
of Schmiedeberg Cushny remained here until 1905 when he was called to 
London University and later to Edinburgh Since then the chair of pharma- 
cology has been admirably filled by his pupil. Dr Edmunds, whose contribu- 
tions have added prestige to the department 

In 1889, Doctor Vaughan faced the necessity of finding four men to fill 
the recently vacated chairs One of these raeancies was due to the retire- 
ment of Dr Sewall, and the appointment of his successor, Di Howell, has 
already been mentioned Another chair to be fiUed was that of general chem- 
istry and the happy choice of Dr Vaughan in selecting Dr Paul 0 Fieei 
a pupil of the renowned Adolf Bayer of Munich, gave to Michigan a man who 
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bj his training and skill contributed to a marked extent to the development 
of chemistry in the Unuersitj His enduring monument Mas the establish 
inent of the Bureau of Sciences in Manila whithei he mbs called in 1901 

In a similar happj manner came the selection of Dr de Nancrede as 
professoi of siirgerj, and of Dr Dock as piofessor of internal medicine 
These men Mere in e\erj sense full time professors, for thej devoted them 
selves unselfishiv and m hole heartedh to the clinical Mork of the hospital 
Thej were an inspiration to the students and were held in the deepest respect 
bi their colleagues Doctor Dock was called to Tulane University in 1908, 
and his place was ablj filled bj Dr A W Hewlett until 1916 vvhen he was 
called to Leland Stanford University Dr de Nancrede ablv assisted by his 
pupils, Darling and Loree continued in service until his retirement 

When the chair of anatomv became vacant m 189-1 bv the death of that 
great and beloved teacher Cory don L Ford it was filled contrary to all 
previous practice, bv a trained scientist, Dr J P McMiirrich, who demon 
strated that anatomv could be taught by a biologist irrespective of the pos 
session of a medical degree His great ability as a teaclier and scientist was 
such that before long he was called to the chair of anatomy at Toronto Uni 
versitv He was folloMed in 1907 by Dr George L Streeter who in turn was 
called away in 1914 to the Carnegie Institute 

When the chair in pathology was vacated in 1895, Dr Dock became the 
nominal head, but the actual work devolved upon Dr Warthin Mho since 
then has developed a department second to none 

Several years before Dr Dock left the University, his pupil, Dr Cowie 
had already taken charge of pediatrics and in this field, by his ability and 
productiveness he has achieved signal success 

On the resignation of Dr Martin, in 1901 his place was filled by oui 
honored colleague Dr Peuben Peterson Similarly the withdrawal of Dr 
CarroM, in 1904, was followed by the appointment of Drs Canfield and 
Parker v^ ho liav e earned well deserved recognition 

The psychopathic hospital owes its existence to the wisdom and efforts 
of Dr Herdraan At his death in 1906, he was succeeded by Dr Barrett who, 
by his devotion to the work has made his depaitment a model for others to 
follow Subsequently the chair was divided and the chair of neiuology was 
given to Dr Camp 

The vacancy resulting by the lesignation of Dr Breakey m 1912 was 
filled by Dr Wile who by lus contributions in his specialty has won the 
admiration of the profession 

I realize that the foregoing is but an inadequate expression of the efforts 
made by Dean Vaughan to gather a strong faculty With unalloyed pride he 
often alluded to his share in this work 

The selection of the men I have mentioned during the crucial period of 
the eighties and nineties and in the years immediately following gave the 
medical school a commanding rank There were however other conditions 
which bad to be met The three year course which had been in effect since 



836 


THE JOURNAL, or LAliORATORI AND GLIMCAL AirUICINE 


1880 Ras uo longei adequate In 1890 it Lias cAtendcd to loui lears in order 
to pioLide the fullest measuie of scientific training uith special emphasis 
placed upon lahoiatoiy instruction m the medical sciences The laboiatorj 
method nas extended to the clinical subjects h-v the oigaiiization of demon- 
stiation courses which aimed to impait to the student in the clinical jeais 
the same tipe of tianiing as that nliicli he had lecened in tlie fundaniental 
sciences 

Dr Vaughan lealized that another step had to he taken to impioLc medi- 
cal education and that nas to mciease the entrance requirements not for the 
purpose of reducing the nunrbei of students but lather to piepaie them better 
for the Lvorlv in medicine The eft oils of tlic best facult\ Mould be laigelr mis- 
spent if the students weie not adeqriatelj prepared In 1890 a diploma from 
an appiored high school nas suffieient to meet the entrance lequii emeiits but 
in 1892, in addition, certain presciibcd subjects, such as algebra, geoinetrj, 
chemistn, pin sics, botain and zoologj, Mcie demanded and to these some- 
Mhat later tiigonoinetiv and a modern language Mere added This piogies- 
sive inerease in the lequiremeirts finalh culminated in 1909 in tno rears or 
sixty houis of collegiate MOik, including presciibed Moik in the languages 
and sciences The nirmboi of hours itquned for entiance Mas ercntuallj in- 
creased to serentr hours, or tMo and a half rears of collegiate Moik 

Another significant step due to the initiative of Dr Vaughan Mas the 
early establishment ot the Combined Corn sc Bv aiiangement Mith the Liter- 
al's Faculty m 1892 students M-eie permitted to legistcr in the Medical School 
at the close of the third year and Mere giyen then bachelor’s degree upon 
the completion of the first year in medicine Eventually this arrangement 
M'as modified so that a student desirous of obtaining the tuo degiees could 
shorten the time fiom eight jeais to seven -^ears for the AB degree and to 
SIX and a half rears for the BS degree By this arrangement the Medical 
School sacrificed nothing since the Literary College mcielv gave credit to 
Minch any student would be entitled if he elected such courses The com- 
bined course eventually was adopted by many other universities 

The graduate work in the Medical School Mas encouiaged in ereij' riar 
hr Dr Vaughan As soon as he became dean, he obtained pei mission from 
the Board of Kegents to enroll phvsicians and others in the vanous labora- 
tory courses on the payment of a small fee 

Every effort was made by Dean Vaughan to provide his faculty with the 
best possible facilities for then work and in this he was highly^ successful 
Funds were rot plentiful but they were wisely used, and the results accom- 
plished in these early^ veais bore eloquent testimony^ to his foresight in the 
selection of his faculty 

Dr Vaughan s service did not end rv^itli piov^iding labor atoiy^ and clinical 
facilities He knew from his personal experience that a good rv^oikiirg library 
was a necessary pait of the Medical School and very eaily nr his career took 
an activm part in creating the splendid Medical Library wduch tire Unwersrty 
possesses Knowing as he did that the original sources weie of the first im- 
portance, he sarv to it that the library acquired complete sets of scientific 
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pciiodicnls rather than a collection of textbooks Wlnt he did in this diiec 
tion was to him nlnais a source of great pride 

The need of ne« hospital facilities lias long eiidenf The old uooden 
lioMlioii hospital on the campus nas to him a disgrace uhicli had to be rem 
edied With that in neu he appeared before the Legislature in 1889 and 
secured an appropriation of one hundred thousand dollars witli uhich a new 
hospital a\as built This avas repeatedh enlarged, but bj 1915 it was esident 
that a modern building uas needed The Legislature was again responsne 
and though the funds at first granted w ere inadequate the construction worl 
on the splendid new hospital was well under wai at the time of his retirement 

The medical lahoratories in the nineties were largelj in the old medical 
building which was erected in 1850 Thej arere cramped and utterla made 
qiiate To remeda this eondition Dr Vaughan secured from the Board of 
Begeiits a modest appropriation aaith arhich the present West Medical Build 
ingwas erected in 1903 

Dr Vaughan’s inaestigatioiis began in the old chemical laboratorj Ba 
1887 it was apparent that the quarters aaere uiadequate for pursuing the 
problems pertaining to health and disease avhicli were claiming his attention 
His broad aision indicated the need of a separate institution Accordinglj, 
aa’ith the cooperation of the State Board of Health, the Legislature of 1887 
was memorialized to establish a State Hjgienic Laboriton at the Universiti 
The object of this laboratori , as stated at the time, was first, to studj the 
causation of disease second, to make analyses of food and drinking water 
and third to teach the causes of disease The request was granted and an 
appropriation of forti thousand dollars was made for the erection of a build 
ing to be used jointlj by the Department of Physics and the Hi gienic Labors 
torj At this time some attempts were made in the old laboratori to applj 
the new science of bacteriology to the solution of problems arising in coiinec 
tion with the examination of waters, but it was seen that a thorough training 
in the new discipline was necessary At that early period this could only be 
obtained in Germani Accordingly Dr Vaughan spent the summer of 1888 
in Koch’s laboratory in Berlin where under the direction of Carl Fraenkel a 
first hand knowledge of the new methods ivas acquired 

The Hygienic Laboratory at the Uniaersity was completed m the fall of 
that year, and it was opened for work in January 1889 It was the first 
laboratory in this country which oflfered systematic teaching of bactenologr 
to physicians and students Before long the laboratory outgrew its quarters 
and in 1903 it was mosed to the new the present West Medical Building and 
since 1926 it occupies a wing in the East Medical Buildmg For twenn %ears 
after the opening of the laboratory Dr Vaughan was actne as its director 
and It was during this period that a further and important step in extending 
its service to the state took place In 1903, on the occasion of the first serious 
outbreak of rabies in the state Dr Vaughan obtained from the Board of 
Kegents authorization to establish a Pasteur Institute as a part of the Hygienic 
Laboratory At that time the antnabic treatment was not given except in two 
or three places in this country Undoubtedly many hves have been saved 
through his wise foresight 
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Apait fiom the Medical School Di Vaughan cxeitccl a lasting influence 
on medical education in the eountiv at laige lie was an actne paiticipant 
in medical meetings and ga\e geneioush of his tune and enelg^ to pioniote 
medical education His seiMces wcie constantly in demand He was a niein- 
her of the Council on Medical Education from 1304 to 19] 3, and was Chair- 
man of the Council on Health and Public Instiuttion from 1919 to 1923 and 
the last A’eai in this capaciH he deioted as iditoi to the new h -established 
jouinal, Eygeia Foi se\eial -seais he was Chaiiiiian of the Medical Dnision of 
the National Reseaich Council 

I must foiego even an enumeiation of his mam actnities in pionioting 
medical education at laige He was lecognired as a gieat leadei, a construc- 
tne thinker, and a hioad idealist I>\ his stndtnts he was belo^ed and le- 
spected and to his colleagues who knew him best he was a man — honest, up- 
right, and sincere, whose eitn eftoit had as its obiectne the good of the 
Unnersitv which he loied as long as he Ined 

— F)cihncl G Novy, 

Ann A)'bor 



DOCTOR VAUOIIAN’S WORK IN MEDICAL CHEMISTRl 


r^OCTOR VAUGHAN came to Aiboi m 1874 cntcimg at once upon 

the stud} of chemisti^ IIis student di}s fell in that peuod when the 
opinion still pie\ ailed that the medical depaitmcnt in Ann Aiboi consisted 
of a chcmicil laboiaton with a medical school attached to if ' Oui oaih 
chemistn tcachci's — Dougl is, Piescott, Rose, Langlev — were all graduates in 
medicine Natuialh, the piactieal phase of ehemistr} was icccuing at that 
time In fu the majoi attention m our laboratoi} — the anahsis of plants and 
foods, of diugs and poisons 

Presumabh because of this intimate connection between the IMcdical Dc 
paitment and chemisti\ A aughan the loung assistant in the chemical lab 
oraton aftei completing in 1S76 the woih foi the PhD dcgicc too! up the 
stud^ of medicine Two \cars later be giaduatcd from that depaitmcnt For 
the next six -leal's his duties wcic divided between the Clicmistiv Depaifment 
and the Jledical School but even aftei his appointment 1883 to a full piofes 
soiship in the Jledical School his working qiiaitcrs lemaincd m the Chcmistii 
Building In fact it was not until 1889 that Di Vaughan moved into the newh 
equipped I aboraton of Hvgione and Bacteiiolog} which occupied the tluid 
flooi of wlnt is at present known on the campus as the West Phjsics Building 

Thus fifteen veais of nis cailj active life — 1874 to 1889 — vvcic spent m the 
old chemical laboiaton with chemists as associates It was in this building in 
a small, ciowdcd loom on the second floor in a room piovided with onlv one 
window that his fii'st fundamental icscarchcs weic done on the separation and 
identification of inorganic and organic poi«?ons These rescaiehcs attracted wide 
attention and placed him at once among the lending authorities in toxicolog} a 
position which ho letaincd to tJie end of his life Hcic in this ciampcd space 
were initiated tlie studies on the contamination of drinking wattis and the 
results of these studies proved of inestimable value to mauv communities 
tliioughout the State of IMichigan Here also was commenced the impoitant 
investigation that attracted so mufh attention in its dav namelv the mvcstiga 
tion concerning the occiuiencc and the chemical composition of the poisonous 
constituent that is formed in cheese, milk, and cream, and to which Dr Vaughan 
gave the name tvrotoxicon " 

The beginnings of his extensive liteiar} labors were also started while he 
was still in the old chemical laboratorv In addition to a large number of 
smaller publications in medical jounials lie published texts on phvsiologv 
pathologv and materia medica and m each instance the chemical viewTiomt 
was emphasized One text was entitled ChemteoJ Physiology and Pathology 
and went through three editions m two vears 1878 1880 The treatise entitled 
Ptoraams and Leucomam'' oi the Chemical Factors in the Causation of Dis 
case’ (b} Vaughan and Nov}) went through four editions 
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Aftei lenwal to the new Hv^ieiie Laboutoi v, in 1889, bacteuoloft\ , llien 
a comparatneh nei\ science, engiossed Ins majoi inttiests Ileie foi fonitccn 
leais, and foi almost ti\ent-s leais longei m the West Medical Building, were 
accomplished a senes of ini estigations that stamped Di Vaughan s laboratoii 
as the most pioductive place on oui cam]nis A huge numbci of giaduatc 
students wcie attiacted, and tin infliKnce that eman.itcd fioni that laboiatoii 
pioied of the gieatest Aaluc foi the mowth ot giaduatc woik in cacia othei 
depaitmuit of the UnncrsitA It bccamt dcfinitclA undeistood on oui campus 
that in tlic kledical Department the jioIica Asas well defined tcacliing and ic- 
searcli must go hand in hand 

But AAhile, in the neA\ IlA'gicne Laboiatoi ics, bacteiiologic jnoblenis Aseie 
the main focus of attention, the chemical aspect was ne\ci left out, and this 
imparted to Di Vaughan’s iiiAcstigations a featuie Ailiich difleientiated tlicm 
in a striking mannei fiom woik along similai lines in othei institutions In 
his studies on the geimicidal action of s. luni, in the iiucstigations of the bac- 
tenal poisons and of the poisons fiom nituial inolcins in questions of ini- 
munitA and of sensitization— in the piiuaut of all these inoblems he was both 
baeteiiologist and chemist 


His Avoik became highh rcgaided bs the chemical piofcssion, not only 
because of the intiinsic Aaliie of the specific contributions thcmselAOS, but also 
because these contributions emphasized stiikinglv the impoitant services of 
che^strv in the solution of medical pioblems Indeed, as fai back as 1891, 
le defined his aicavs in this respect in a paper published in the medical journals 
aid entitled The Glowing Importance of Chemical Studies in Jlcdical Ed- 

hTs rlL?. ch ” Bv piecept and bv esamplc he picachcd 

this doctiine thioughout the succeeding thirtA vcais of his deanship 

AiAid^'Larrr Othm students of biologv, gifted with actnc mind aiijl 

fols of tl ''^th the lowest 

rs a e life so loAV in 

r. stt n b e to ' """ microscope. 

mamL::: 

the conversion of the former into tlm ktterV ThiTir"°ri 
irresistible fascination foi him And when a™ ^"i T 

Chemical Society invited Dr Vaughan to doW ti ^ ^™iican 

Societj ’s annual meptincr tLo i, principal addicss at the 

Concept of the Oiigin Tnd DevelopLnro^Lfif^^T^ Chemical 

necessarilA to agree Avith the hvnntnL called upon 

brilhantlA No one, however, can read Plausibly and even 

impressed bj the Avriter’s estiaordiTiiT- 1 Paper without becoming deeply 
developments in every branch of seiencV aTd 

.mid synthesis ’ ^ keen powers of analysis 


It li, impossible to spMk"ot hmCal°mcrcIv°ahX^^ A'-itiBl'oii poisoiiolh, 
botiiiP beet, a voi,. omipopt man ip tbe J^otf^arri 
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lion, ni chunlbtl^ He Mas all that — and \ci\ much moiL Ills Maim uul im 
puisne, nlMU}S gciicious, iici’sonuhU has been a most potent factoi in the 
life of the Uni\ersit'v He Ind a s\mpathetic interest for, and quite an intimate 
kiioMlcdgc of, scholailj and cieatne Mork by the membeis of all the various 
faculties of oui Unlvel*^llt^ He gave fricudl3 and inspiring encouragement to 
manj and man> a struggling beginnci He rejoiced in the achie\cments of 
others We ha^c all knoMTi him as a tiuh gieit man and also as a generous 
and good man We shall ic\cic his memoij 

— Moses Gomheig 

Ann A} hoi, Mtch 




VICTOK CLAllLNCE VAUGHAN AS A LIOCHEMIST 


A LTHOUGH tlie einmble icputation of Di Victoi C Vaughan is dependent 
largeh upon his scientific contiibution to bacteiioIog\ and public health 
and to the fact that as dean he dc\ eloped one of the great medical schools of 
this countn in a small middle uestLiu toun his first inteicst m science came 
to him through chcmistr} and throughout hib life he held the point of view of 
a chemist in tlic manj probkms ho undertool As is so often the case, his 
interest i\as tuined to chemistri quite aceidcntalh 

After graduation from JEt Pleasant College in 1872 he uas ap 
pointed professoi of Latin In an unused loom in the college, uhich had been 
closed dining the Cnil War, Victoi Vaughan discoveied a number of un 
opened packing cases mIucIi on iiuestigation plo^ed to contain a complete 
outfit for a chemical laboratorj Obtaining permission to set up a laboratory, 
and to experiment ith the \ anous chemicals he soon became fascinated with 
the nork and nithiii a short time was teaching chemistr\ along with lus Latin 

In 1874, he enteied tlie Univeisit\ of Michigan to pursue graduate work 
in chemistry receiving the S degree m 1875 and tlie Pli D degree in 1876 
After two \ ears’ furtliei stud) he received the degree of MD As earlj as 
1875 Dr Vaughan began to take part in the teaching in the medical school as 
instructor in medical chemlst^^ lie was made lecturer in 1879 and assistant 
professor in 1880 In 1883, he was promoted to a full piofessorship with the 
title of professor of phi siologicnl and pathological cliemistn For fifteen years 
(1874 1889) Dr Vaughan carried out liis lescnichcs in the chemical labora 
torj In 1887 after the construction of the Iligicinc Laboiatorj uas author 
ized his title was changed to that of professoi of Ingieue and physiological 
chemisti) and director of tlic hygienic laboiatory a title which he retained 
until his retiiement in 1921 

Dr Vaughan s eaily work m biochcniistiv was done contemporaneously 
with that of Atwater at Wesleian and Chittenden at Yale and he was thus 
one of the first workers in this new field in this country He w as undoubtedly 
the first to hold a chan of physiological chemisti’y in a medical school m this 
country and to giie clicmical instiuction from this moie modern point of view 

Although tlie Joinnal of Biological Chcmistnj and the American Society of 
Biological Chemists weie not founded until after Di Vaughan s interests had 
been turned quite laigch toward bncteriologi still he was actue in both of 
these undertakings He was a collaboiator of the Journal of Biological Chem 
istnj from its founding in 1905 until 1920 and a chaidcr member of the Amen 
can Society of Biological Chemists in 1906 and one of its officers in 1910 The 
early volumes of the Journal of Biological Chcmi’ituj contain a number of im 
portant contributions by Dr Vaughan s pupils in particular upon the chem 
istry of bacteria and bacterial piotcins 
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In 1878 he published a textbook on “Chemical Pliysiologj and Pathology’’ 
\yhich went through tliiee editions in as many years Latei he issued a quite 
compiehensive text on “Physiological Chemisti} ” ni mimeogiaphcd form in 
Older that he might have a book leadily adaptable to the needs of his oyn 
students He was early attracted to the field of nutrition and published 
“Balanced Diets” in 1887 Twenty-five jeais ago eveij student of bacteriol- 
ogy was familial with Vaughan and Novt ’s “Celliilai Toxins” yliicli went 
tluough foul editions This book possessed a chemical backgiouiid yliicli 
could only haye been giyen to it by men of thorough chemical tiaining In 
1916, Di Vaughan was invited to give the Ilcitei lectin cs at the Unnersiti 
and Belleiue Medical College These weie subsequentlj published in book 
foim under the title of “Poisonous Pioteins ” The viitei well lemcmbeis the 
inspiiation he received fiom these lectuies, vhich beautifully summaiwe some 
of Dr Vaughan’s most important biochemical researches 

Despite his many administratn e duties Dr Vaughan not onlj found time 
to conduct leseareh but by so doing fuinished a leiy great stimulus to his 
students and colleagues Of his numeious publications in scientific journals 
the largei numbei clearlj show the influence of his chemical tiaiiiing In 
connection Avith his woik in baeteriologj it is inteiesting to note that like 
Pasteui he was reciuited fiom the lanks of the trained chemists lie appar- 
ently not only held the first chair of pin siological chemistij in a medical 
school in this countiy, but organized the first bacteiiological laboiatory 

As one goes over some of his bacteiiological publications in the early 
nineties, his chemical hue of thought is evident Such titles as the following 
may be mentioned “Some new bacteiial poisons,” “The germicidal piopcr- 
ties of nucleins,” “The piinciplcs ot immunity and cuie in infectious dis- 
eases,” “The nature of the geimicidal constituent of blood seinm ” His vork 
on tjiotoxicon, a poisonous substance which he found elaboiated in cheese is 
well known, as is his woik on ptomains, toxins and leucomains Latei the 
eneigies of Dr Vaughan and his covorkeis weie devoted len largely to a 
stud-i of the chemistrj of the bacteiial cell, and tins voik and i elated studies, 
as bi ought out in his Heitei lectuies on poisonous proteins, vas piobably his 
most impoitant biochemical contiibution He consideied the influence of 
these 1 arious factois in relation to fevei, the phenomena of anaphjlaxis, im- 
munity and disease 

The inspiration which he received fiom his early chemical training fol- 
lowed him even aftei his letirement, as is evident fiom the titles of tivo lec- 
tuies 1x111011 he gave in 1927 These are “The chemistry of living substance 
and its adaptability to its environment,” the thud Kober lectuie given Maich 
28, 192 1 , and A chemical concept of the origin and development of life,” an 
address at the seventy-third meeting of the Ameiican Chemical Society, April 
13, 1927 One cannot read these papeis without becoming deeply impiessed 
bj Dr Vaughan s extraordinary, wide knowdedge of the most recent develop- 
ments in eveiy branch of science 

— Victoi C Myeis, 
Cleveland 



VICTOR CliARENCE VAUGHAN AS A TOXICOLOGIST AND 
MEDICO LEGAL EXPERT 


\y 7 iTH or \Mthout our consent the mister uliom ul meet leiies a listing im 
W pression upon our souls And long is the list and sincere is the respect o£ 
those uho must thus aoKnou ledge their indebtedness to Dr Vaughan Born 
to the tiials and tribulations of a nairing, bieluoods Jlissouri district, 
steeped in Latin and trained in chemistn Dr Viughan tmeiged like 1 using 
star out of a daikness and an obscuritj fiom uliieli onh the hand of Provi 
deuce (to quote lus Huguenot nneestois) could have lescued him fiom eternal 
obliMon And none knew this better tliiii Dr Vanglian himself ulio sagelv 
remarks that bj a slight turn in the circumstances of his eirlj tniiionmeiit 
he might easilj hive become a viestcrn coivhoj Such is the stuff from which 
come those vv ho erect the signboards of civ ilization 

With tins magnificent background a B S degree from Mt Pleasmt Col 
lege (Mo) an MS, a PhD, and an HD fiom the Univcrsitj of Michigan 
gave Dr Vaughan a scientifie training of the first rank All of these degrees 
were granted to him between the veara 1872 and 1878 But the real founda 
tion of Dr Vaughan’s future greatness as in epidemiologist a toxicologist 
and a medicolegal expert lay m his early and extensive expeiiente as a 
teacher, first of Latin, then of chemistry (eight j ears) medical clieiiustrv (one 
year), physiology (three yeais), phvsiological and pathological chcmistiy and 
materia medioa (four years), and finillv as director of the hvgienic labon 
tory and professor of hygiene and phvsiologieal chemistry for twenty two 
years A vigorous and conscientious student Di Vaughan developed iipidly 
and with great promise fiom the veiv start of Ins tcacliin,^ oarcei Onh those 
who in the classroom have faced large numbers of Keen ind alert medical 
students can fully appreciate the stimulus vviiieh (Ins cxpeiience afforded Dr 
Vaughan to work out and completely mnstei eveiv detail of the chemical 
toxicological, physiological and pitliologicil problems which he attempted to 
present to his classes His know ledge of toxicologv was enormously enhanced 
by great numbers of experiments which he pei formed, either foi or with his 
students each year These experiments gave him a fund of firsthand experi 
ence vyhieh has probably nev er been surpassed by any indiv idual worker For 
ins classes covered not only the chemical but the toxicological and patho 
logical phases of the problems as vvell Cautious and alw ay s extremely cnti 
cal of lus ow n w orlc, widely com ersant w itU the literature and stimulated hy 
lus close association with many able coUeigues and eagei students, Dr 
Vaughan used these experiences ns the foundation upon wlueli he rose to the 
highest pinnacle of eminence as a toxicologist and medico legal expel t 

While still a very young man Ins leputation as an expert along these 
lines began to reich out to more and mote distant points, and the demind 
for lus services became more and more insistent The part played hy bac 
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tena m man}" epidemics, in food poisoning, and in the pathology of various 
ohseuie individual cases was not fully appieciated in the earlier years of Dr 
Vaughan’s woik This fiequeiitly led to confusion between cases of true 
chemical poisoning and those due to bacteiia In fact in the earlier vears of 
Di Vaughan’s scientific caieer the “gum theoiy’’ of disease uas by no 
means univei sally accepted And much of tlie woik, and many of the oiiginal 
investigations, earned out in Di Vaughan’s own laboiatorv, weie de^otcd to 
dealing up the relations existing betw'cen tiue chemical poisoning and that 
due to living oiganisms, especially in epidemic foim Among Di Vaughan’s 
earliest papers weie aiticles dealing with the sepaiation of aisenic and anti- 
mony And much of his reseaich dealt witli othei niineial, legetable, bac- 
teiial and animal poisons Poi the stuck ol poisons, then ehemisti}, and 
their effects on living things, alwa\s held a peeuliai fascination for him 
And his woik as a toxicologist and medico legal expert nearly always dealt 
w'lth this phase of the sub3ect A vigoious, scientific contest in one of these 
legal cases gave him a stiikiiig thiill and inspiiation which he usiialh en- 
joyed immensely 

His long sei vices as a member of the Michigan State Bonid of Health gave 
him many oppoitiinities to benefit the public in the wai of intiodneing, or of 
directing attention to, needed lefoims in the pieparation oi pieseiiation of 
food supplies, the puiifieation of wmtci supplies, or in the use and distiibution 
of vaiious poisons, such as the cmplovment of sulphite in preser\ing meat, or 
of other chemicals for pieserving milk 

Dr Vaughan took part in a gieat iiumbei of medico legal cases and among 
those "which he himself consideied most impoitant ma} be mentioned the Hall 
case and the Millaid case, both of these dealing with the postmoitem imbibi- 
tion of aisenic Expeiimeiits perfoimed bi Di Vangban in the latter case 
demonstrated conclusive!} (as had eailiei been shown bv Oifila and by Kidd) 
that arsenic will diffuse from a localized point tin oughout all the tissues of a 
dead and buried body These eases had much to do wulh the enactment of 
laws piohibiting the use of arsenic in embalniing fluids and on the exeicise of 
greatei care on the pait of diuggists in dispensing poisons The Caiveth 
case, the Hughes case, the Buchanan case, the Fleming case and the "Waite 
case weie otheis which stood out paitieul.iik ni Di Vaughan’s owui memory 
But it IS probable that the coco-cola case, the benzoate of soda dispute, and 
the legal status of saccharine made the gieatest impressions of all on the 
geneial public 

Dr Vaughan learned much of the tricks, slips and dishonesty of the rep- 
resentatives, or misrepresentatives, of the laiv in these extensive experiences 
And he not infrequently refused to seive in a case coneeining the justice of 
which he was not certain, or in wdiieli his evidence might go against the de- 
serving side And on many occasions he took great pleasiiie in volimtarily 
giving the benefit of his experience and advice wheie these had not been 
sought 111 order that those who deseived help might leeeive it Mentally lie 
usuall} felt at his best on the witness stand, and among those wlio appeared, 
eithei with oi against him, in numeious legal contests might be mentioned a 
long list of the most biilliant and renowmed medico-legal experts of this coun- 
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try and aomc from Europe Among tlie^t were Ilames,, Witthaus, Doremus, 
Hcktoen, Preicott, Peteraoii, Le Count Undeilnll, Benedict, Schnltze Valen 
tine Mott Jr Wolff, Liebrcich, Wilcj, Lnnglcj, Aedzie and manj otlicis 
His long and Mricd experience as an expert nitness led lam to formulate 
certain rules for las onn guidance in these matters These were, first neser 
to accept service m a case unless he was convinced that tlieie was scientific 
justification for the claims on ins side, second to avoid all senfiiiient in pre 
senting his testimony third to be extremely modest in givang his qualifica 
tions as an expert, fourth to maintain Ins good humor and not to assume a 
resentful or hostile attitude tow ard opposing counsel or on cross examina 
tion, fiftli to insist on his right to qiialifv his answer if he preferred to make 
It more extensive than “yes” or no ” and sixth to express no opinion as 
to the guilt 01 innocence of the person on trial 

Dr Vaughan's work covered an enormous range and variety of sub 
jects In addition to more scientific definitions he used to tell his students 
that hygiene covered any subject about yvhich he yyishcd to talk But through 
out all of his investigations he never lost sight of the chemical and the 
toxicologic aspects of the problems involved 

AVliile the list of his publications which dealt either directly or indi 
rectly, with toxicology and forensic medicine is very long I need mention 
but a teyy here Aside from bis books on Physiological fhcmistnj (1878 80) 
Ccllulai Toxins (Vaughan and Noyy 1002) Piofein Spht Pioducts (1913) 
Epidcimologij and Public Health (1023) Dr Vaughan contributed extensiye 
speonl sections on the general field of toxicology to the System of Legal 
Mcdictne by Allan AIcLaiio Hamilton and Lawrence Goodwin (1894) to the 
Amencan Textbook of Pathology (1002) to Porscheimcr s Therapeusts of In 
tcrnal Diseases (1915) and to the Legal Medicine and Toxicology (1923) by 
Peterson Haines and Webster As Dr Hcktoen has noted Dr Vaughan 
served as a connecting link between the period of the sanitary chemist and 
that of the modem bacteriologist and he yvas familiar with the methods of 
both 

In the year 1885 Di Vaughan arrived at the conclusion tliat he had found 
in poisonous cliecse a new chemical compound resultant on bacteria! action to 
which be gave the name “tyrotoxicon ’ In carrying on these investigations Dr 
Vaughan in common with all other scientific workers of the time was compelled 
to labor in much darkness w itli reference to the great diy ersity and toxicological 
possibilities of the bacterial inhabitants of the cheese or otiier mdk products in 
yvhich he concluded tymotoxicon might exist Strenuously and persistently and 
yy ith the zeal of the true scientist he strov c to isolate this poison in pure form 
It is probable that no single ambition clung more tenaciously to his subconscious 
hopes than that of lus desire finally to isolate and study this compound For 
perhaps nearly twenty years his thoughts from time to time reverted to the 
isolation of ty rotoxicon At one time he believ ed it was diazobenzene Iiy 
drate (CjHjNNOH), but later the evidence seemed to indicate it might be 
diazobenzene butyrate AVith the passing of time and with the vast advance 
made in baeteriological knowledge it now seems probable that such a pure, 
simple compound as ty rotoxicon, as Dr Vaughan conceiv ed it does not exist, 
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tena in manj^ epidemics, m food poisoning, and in the pathology of various 
obscure individual cases was not fullj- appieciated in the earlier years of Dr 
Vaughan’s ivoik This fiequently led to confusion between cases of true 
chemical poisoning and those due to bacteiia In fact in the earlier years of 
Dr Vaughan’s scientific careei the “gcim tlieoiy” of disease uas by no 
means universallj accepted And much of the voik, and main of the original 
investigations, earned out in Di Vaughan’s own laboratoij, weie de\oted to 
dealing up the relations existing betwmen turn chemical poisoning and that 
due to living oiganisms, especially in epidemic foim Among Di Vaughan s 
earliest papeis w'cie articles dealing with the sepaiation of aisenic and anti- 
mony And much of his leseaieh dealt with othei miiieial, \cgetable, bac- 
terial and animal poisons Poi the stud's of poisons, then chemistrj , and 
their effects on living things, ahvajs held a peculiai fasciii.ition for him 
And Ins woik as a toxicologist and medico legal expeit neailv alwajs dealt 
■with this phase of the subject A vigoious, scientific contest in one of these 
legal cases gaie him a stiikiiig tin ill and inspnation which he usually en- 
joj'ed immensely 

His long sei vices as a membei of the Hiehigan State Board of Health ga^e 
him many opportunities to benefit the public in the wai of nitioducnig, or of 
directing attention to, needed lefoims in the piepaiation oi pieseivation of 
food supplies, the puiification of watei supplies, oi in the use and distiibution 
of xarious poisons, such as the employment of sulphite in pieseivnig meat, or 
of other chemicals foi preseivmg milk 

Dr Vaughan took part in a gieat numbei of medico legal cases and among 
those w^hich he himself eonsideied most impoitant nia'v be mentioned the Hall 
case and the Millard case, both of these dealing with the postmoitem imbibi- 
tion of arsenic Expeiiiuents pei formed bj Di Vaughan in the lattei case 
demonstiated conclusively (as had earliei been showui bj Oifila and bj Kidd) 
that arsenic will diffuse from a localized point thioiighout all the tissues of a 
dead and buried body These cases had much to do w itli the enactment of 
laws prohibiting the use of aisenic in embalming fluids and on the exeicise of 
gieatei eaie on the pait of diuggists in dispensing jioisons The Carveth 
case, the Hughes case, the Buchanan case, the Fleming case and the Waite 
case were otheis which stood out paiticulaiB in Di Vaughan’s own niemorj 
But it IS piobable that the coco-cola case, the benzoate of soda dispute, and 
the legal status of saccharine made the greatest impiessioiis of all on the 
general public 

Dr Vaughan learned much of the tucks, slips and dishonesty of the lep- 
resentatnes, or misrepi eseiitativ es, of the law in these extensive experiences 
And he not infrequently lefused to serve in a ease conceining the justice of 
which he was not certain, oi in which his evidence might go against the de- 
serving side And on many occasions he took gieat pleasure in voluntarily 
giving the benefit of his experience and advice where these had not been 
sought in 01 del that those who deseived help might leeeive it Mentally he 
usua A e t at is best on the ivitness stand, and among those wdio appeared, 
either with or against him, in numeious legal contests might be mentioned a 
long list of the most brilliant and renowned medico-legal expeits of this conn- 
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TT IS commonh belieied that the net effect of a person s accomplishments 
oil human socitt} can onl} be evaluated some considerable time after his 
personal influence has ceased to be felt Li%cs lecorded on this basis allow 
great economj in historical stoiage, since be\ond a decade or two of a man^s 
exitiis what icmains of his specific woil larclj requiies inoie tlnn a statisti 
cal line bueh records lia\e a palcoiitologic ^alue but the^ contain no hint of 
the plaj of liMiig foiees that made them possible What common people call 
the soul of man is equipped with hereditnij attributes which deteimine his 
indnidual i espouses to enMroimieiit Among these intangible assets aie 
potent aspitatio7i, amhitwn, iiitl, cotuaoe, icnaciiij affection, chatacte) These 
among others are the forces that determine the human career, winch make up 
the real man, which can instruct, guide and warn the student of biography 
Prom this point of ■mow the net accomplishments of a life are less important 
than a knowledge of how the} were obtained 

The charming account of his own liistorj* which Vaughan has left us has 
onh implied the courage tenacitj and consistent purposi\eness with which his 
designs were pursued But its lack of egoism gives no direct hint of the ag 
gressne power of the man of his vision of the trend of e\ents of his keen 
judgment of men and his ablllt^ to secure their coopeiation or o\eiride their 
opposition in the policies which Ins mature judgment dictated Through de 
'\otion to science a great politician perhaps a gieat statesman w'ls in him 
lost to the country 

The autobiograpin represents a youth between the ages of sixteen and 
twentj three stud\ing and teaching in a senes of junior colleges m Missouri 
Following on the heels of the Cnil War this se\en jears of education Imew 
nothing of modern pedagogic facilities or tccbnic Few of the teachers thorn 
selves were expertlj \eised m their subjects but the spirit was there the 
lust for understanding in the pupil 

Probablj e\er} man who has emerged fiom the ciowd has been able to 
point out m his long list of instructors one or a few to whom his intellectual 
and moral debt was exceptionalK great Such a teacher Vaughan cncoun 
tered when in his se\enteenth \eai he came under the domination of the Rc'n 
J W Terrill Quoting Vaughan Tlie college was a one man institution and 
James W Temll was the greatest educator I ha've e\er Inown but Id e 
man} others he was only great in the face of obstacles and became -weak when 
these were removed The theory of President Terrill was that no one 

knows anything until he can clearh state it in writing His criticisms of the 

A Doctor's Memories Bobbs Merrill Indianapolis 19 6 
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selection of woids was scathing He was w ont to question e^en the most 

direct and coirect statements In doing this he felt at hbeiti to lesort to 
the worst kind of sophistn Nothing delighted him moie than to make a 
good student acknowledge his eiroi wlien in fact he was light Then with 
gieat glee lie would point out the fallaci in his own argument and chide the 
student foi being so easih browbeaten He taught bv disputation, a method 
of education beloied bv the ancients but now fallen into desuetude It has 
been of seivice to me, especially when on the witness stand The onh direct 
instruction I had from President Teirill ivas in Latin and what was then 
called ‘mental and moral’ philosophy There were ten in the class 

equaUv divided between the seves Often the hour closed after the state- 

ment of eleven difterent leligious eieeds The one good effect this course had 
on me is that I had never since combated am one’s leligious belief Presi- 
dent Terrill made no pieteusion to a thoiough knowledge of Latin and he 
plainly told me of Ins limitations the fiist dai I met him In fact his reading 
in tins language had seaicelv eveceded mine at the time "With this knowl- 
edge I accepted him as a teaehei and I admit that for the first few months I 
received from him the most atiocious flagellations that were c\er showered 
upon mv shoulders be a teacher Up to that time I had known onh the so- 
called English, more conectlv Scotch, pronunciation At this he hurled all 
forms of ridicule At last after weeks of trial the dee il evas exorcised and 
I was eongiatulated on being fully prepared to coueerse with Cicero evithout 
givmg him tortuie after old Chaion had ferried me acioss the Stvi. 

When he entered Mt Pleasant College, Vaughan hod but a vague idea of 
phvsies and chemistn though at his home there were some old illustrated 
books on natuial history which he had lead with eagei wonder 

One dooi in the college had alwais been locked until Vaughan obtained 
permission to mvestigate Behind it he found a small room with shels es on 
which were numerous labeled bottles of puie chemicals It was a miniature 
chemical laboiatorv of prewar days “With Barker’s Chemii.iry and its clear 
statement on nomenclature, it was easy to ascertain the composition of the 
contents of the bottles and to perfoim simple reactions such as the piecipi- 
tation of soluble salts of silvei and lead with sodium chloiide The first time 
I made h^ drogen sulphide the odoi penetrated the whole building, and my 
embryonic chemical studies were threatened with complete annihilation How - 
eier I learned discretion and finally I had permission to offer a course in 
elementaiw chemistry, at fii-st limited to two or three students During mv 
last years at Mt Pleasant I came into possession of a copy of Douglas'" and 
Prescott’s Quahtatiie Anahjsis and this decided the question long de'bated in 
mv mind as to whether I should choose classics or science for mv life work, and 
where mv education should be contmued when I left hlount Pleasant 
After my graduation (m 1872) I contmued teaching Latin and Chemistry 
until February, 1874 Then came the inevitable break with President Terrill ” 
The foiegoing outlme includes the first stage of Vaughan’s education 
Its definite acqmsitions consisted in a fair acquaintance wuth Latin and a 
limited knowledge of practical chemistij The former must probably be 
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gi\en credit for that forceful and graceful diction which later marked his 
spoken and ■\\rittcn ^\ords, the litter ■\^as the solid comer stone of his future 
career 

But alreadv -in ere manifested the traits of the coming man A personalitj 
aggressn e and courageous to a degree , an alert intellectual curiositv , a keen 
responsiveness to the stimulus of difficulty and opposition, insistence on in 
dependence of judgment and indnidual masterv of understandmg But al 
readj, too there was e-vidence of that v earning which seems to be exceptional 
among scientific men, especiallj those of laboratory training namely the 
humanistic impulse to know, to influence and to consort with his fellow men 
At the age of twentj three, in the fill of 1874, Vaughan sought to pur 
sue his education at the Universitj of Michigan 

Like the rest of his countrjmen with similar designs, he realized that 
the first great educational milestone to pass was an academic degree He 
desired to concentrate on chemistry as a mijor, with geologj and biology as 
minor subjects Eien in those days the irregularitj of his preparation dis 
qualified him for admission to the graduate school But President Angell, 
with that MSion for which he was famous unhampered by convention al 
lowed the decision as to quahfications to be referred to a committee of three 
of the FaculU The candidate, evidentlj sensing the proclnities of his 
examiners, realized that his ominous weakness la> in the field of cr\stallog 
raphj, a specialty with one of them His mode of reaction was characteristic 
He obtained a half bushel of potatoes and with his knife reproduced from 
them all the crystal forms described m Dana's Mxneialogy The outcome was 
the acquisition of the degree M S in 1875, and of Ph D m 1876 and his 
entrance as a student in the Medical School in the fall of the latter year 
All this time Vaughan was student and assistant in the chemical labora 
tory Those who knew both men may suspect that the gentle lo\able and 
“square” chief of the department of chemistry Professor Albert B Prescott, 
must have exercised a \erj salutarj influence over his younger colleague 
In the year preceding his matriculation as a medical student there was 
an upheaval in the chemical staff leading to dismissal of one of the principal 
teachers Vaughan was appointed to fill the vacancy as Instructor in Physio 
logical Chemistry This office involved the soultrjmg experience of lectur 
ing to a horde of medical students who had their own views on the propriety 
of the new appointment, who were predisposed to turn “thumbs down” on 
the meumbent, in which case his future must have been passed m an advanced 
stage of purgatory But through infinite tact and unsparing preparation 
Vaughan at once won popular indorsement from that critical and hard fisted 
group of which he was soon to become a junior member In 1878 he put in 
book form his lecture notes on physiological chemistry and of this there were 
published three editions in as manv years 

During this time he must haie been admitted as a junior member to the 
meetings of the medical faculty the ruling forces of which were on the purely 
clinical side of medicine ind represented in Practice b\ A B Palmer, Dean, 
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m )Surgery by Donald Maclean and in OplitlialiuologA' bj G E Piotbingham , 
an outstanding group of dominating pcisonalities 

This ivds a period of fomenting unrest among the better minds of the 
medical profession oAmi the inadequate standards of medieal education It 
was realircd that a deficiency existed especially m the peisonnel and faeilities 
nceessai}' to the piopei teaching of the Institutes of Jledicine, yhose founda- 
tion nas lecogni/ed as of animal physiology Ileurj Neivell Mai tin, a prod- 
uct of the modem lenaissanee in English physiology, had been sent by Huxley' 
and Postei to head the department of Biology m the nenh' founded Johns 
Hopkins TJniyersity, in 1876 Martin soon established a laboiatoiy eouise 
definitely' designed as “preliminaiy to the study' of medicine ” This yvas 
nearly thirteen years befoie the opening of the Johns Hopkins Hospital and 
seyenteen years before the heginning of its Medical School The present 
yyritei had the good fortune to be Assistant in that laboiatoiy 

Martin’s extia-nimal teaching yvas tliiough example rathei than pieeept 
and its influence upon the subsequent deyelopment of medieal education in 
this countiy yvas beyond estimate 

Vaughan, though only of the lank of Assistant Piofessoi had acquired 
such respect in his Medical Faculty that he yvas given the initiative m plans 
to strengthen the “scientific” side of the medical curiiculum His first moye 
yvas for the establishment of a speeial depaitment of Physiology In latei 
years. Pathology, Anatomy, Pharmacology and Pieventive Medicine yyeie in 
turn impressed oi cieated by his touch 

Principally through the cfEoits of V C Vaughan the piesent yy'ritei he- 
t came the first incumbent of the chan of Phy'Siology in the University of 
Jlichigan, in the Spring of 1881 
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apparentlj first put him in touch AMth German hteratuie and German men of 
science The scientific Crusoe in the rural toAAn of Ann Arbor reached out 
througli the radio substitute of those dajs and came into coraimmication, as 
later he did in personal contact, Avith the oldAAorld champions of science 

Of great Aahic in the dcAelopment of his tastes and in the focalizing of 
his knoAAledge must haae been the self cultiiie emanating from an elective 
course of lectures on Sanitar\ Science Avhicli aa as offered annualh bA Vaughan 
and to A\liich all UnnersitA students AAcre eligible These couises Avere initi 
ated some time in the earh '80 *s and became exceedingh popular TIica 
pin} cd tlie part of scientific conv€rsa<.wnes in Avliich Vaughan interpreted to 
laAmen the fast surging Avorld thought of medical biologj through the code 
of his oAAn experience He A\as an impressiae and conamcing speaker Sit 
tors in the back roA\ missed nothing of his discourse In his oun AAords, ‘ I 
counted a lecture hour A\asted if I did not know more about the subject mj self 
AAlien I finished than A\hcn I began As I proceeded in each lecture I saAA m> 
subject in a broader or at least in a modified form, or there flashed upon me 
some better aarj of piesenting the facts or making them more comprehensible 
to ma students The important connotation is that for him scientific facts 
gamed then interest from their bearing on human A\elfare Hence his appli 
cation of the tATotoxicon discoAcrj to general food poisonings and as a kcA 
to the summer diarrheas of children It led him Avith his pupil colleague 
and later successor P G No\y, to put forward in 1888 a critical summarj of 
existing knoAA ledge on organic poisons, exogenous and endogenous (folIoAAcd 
bA tAAo other expanding editions)*, and later, assisted bj his elder sons, led 
him to produce one of the most original and clearest of all monographs de 
AOted to the infant science of immunologj * 

Vaughan’s constant productne actnitA in the field of chemical bacteri 
ologj as applied to public health A\ns one of the most important educatmg 
influences in the eightli decade of the list centurA A critical scientific esti 
mate of his A\ork A\as «ignalizcd bA bis election to the Association of Amen 
can PhASicians in 1889 succeeded m 1915 bj the extraordmarj distinction of 
HonorarA Blembership 

Vaughan seems to have practiced medicine from the date of his gradua 
tion In this responsne field he rcAelled in that ‘human touch” aaIucIi Altai 
ized his laboratorj conceptions Onlookers AAondered at the energj that Avas 
distnbuted A\ith adequate intensities betA\een academic administration teach 
mg in the lecture lOom and laboratory a large pinate and consulting practice 
literary composition and aboAe all, original research Yet he rarely seemed 
tired, and ncAcr in haste 

In that period, tuberculosis stood alone at the head of all mortalitA tables 
In the Registration Area the death rate per 100 000 population Avas m 1900 
201 9 , in 1920 it had dropped to 114 2 
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Villeinin, Pastern, Kocli had set up a shiine mIiosc oiaclc spake voids of 
hope and understanding that thiilled eieij scientific student of disease 

Vaughan hut followed the natuial lav of his being when his inteiest and 
his energy became more and moie definitely focused upon tubeiculosis, espe- 
cially in its pulmonarj" foiin, in both its social and its scientific aspects He 
vas like a ladioactive element distiibuting the tiutli uithin him IIis public 
addi esses weie poveiful appeals foi lational and piactical tubeiculosis con- 
tiol ^ It was educative influences like his that led to the founding in 1904 of 
what IS non the National Tuberculosis Assoeiation, in nhich he vas a mem- 
ber of the fiist Board of Diiectors and Piesident in 1919 

But with his ideals, tastes and tiaming it vould haie been stiange had 
Vaughan been content to regard tubeiculosis as incielj a foiciisic subject 
Koch had disclosed the tubeicle bacillus in 1882 and then, in 1890, announced 
its conqueioi in tuberculin This miseonception of the leincds still awaits 
solution 

The wmild of scientific medicine w'as at a loss The attacking agent in 
tubeiculosis W'as known, but the conditions of vuulencc in this and other 
niicrooi ganisms, on the one hand, or of irsisiavcc in the iniaded host on the 
othei, had in no wai been foimulated It is tiue that fealmon and Smith, in 
1886, as a conclusion from then leseaiches on hog choleia had definiteh 
stated that immunitc ma^ be pioduced bv intioducing into the animal bodA 
the chemical pioducts of bacteiial giowth," and in 1887 Sew all had denion- 
stiated that pigeons, following seiial sub-lethal inoculations with lattlesnake 
\enom, could be piotected against 7 tunes the fatal dose aftei a lesting pe- 
riod of at least 5 months,' and that latei, 1894, Calmette' and othei s, using 
cobra venom, prepared from tlie blood ot inoculated aiiiinals a piotective and 
cuiative anti \enom But theie was little known of the data of iinmunitA 
and there was no general theoiy of the subicct 

Nevertheless the ten yeais following 1890 niai' be called the Elizabethan 
peiiod of baeteiiologj and imniunologi As with niineis in a gold lusli, a 
“let’s go” spiiit enthused an unexampled swaiin of finest intellects fioni 
w'ell-nigh eserA land eucucling the globe, all intent on finding the meaning of 
life fiom its lowest foims, in seeking to understand and contiol infectious 
disease No proper estimate of those activities can be made by one unac- 
quainted with the spirit of the times Scientific ideals ca oked an intei - 
national enthusiasm comparable to the patiiotism roused hr sight of the 
national flag 

It Avas a peiiod of intensne truth-seeking production in a viigin field 
Eemaikable, indeed, is the peiinanence and basic importance of the discoA'ei- 
les made in those dajs The tiemendous tome of Stiaus, aftei thiity-five® 
jeais, is delightful leading today and, foi its period, as safe as iioav cuiient 
liteiatuie 
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It was in tliK period that \ C A auglian at earlv intellectual matunh, 
entered the arena against tuberculosis Vaughan s studies had led him to 
aaguei\ anticipate the chcmo therapeiific idea the effectnL agent of Ins con 
ception finding its oiigm in the hodx of the host 

B> an elaborate course of rtasomiig cheeked b\ experimental cUta dis 
closed in current literature Vaughan adopted certain tenets to guide his in 
aestigations thus 1 Actne immuniti must be cellular in origin 2 ‘*Phvs 
lologicalh, nucJtins max be said to form the chief chemical constituents of 
the living parts of cells Speaking broadh we ma^ sa\ that tlu niiclem is 
that constituent of the cell be virtue of which the histological unit grows 
deeelops and reproduces itself It is the function of the imtkm to utilize the 
pabulum nithin its leach It must be oxideiit that those tissues most abound 
ing m cellular elements contain relitnch the largest amount of uucleiu It 
must also be seen that it is bv eirtiie of their nuclein that the cells of \arious 
organs and organisms possess and manifest tluir indieuluil peculiarities ” 
3, ‘ I am readi to belieie that the immuui/in^, substance (against bacterial 
disease) is a constituent of the baeteiial cell itself I btIlt^e it is the 

nuclein 4 the cause that buii^s into existence the condition of 

immuniti is a bacterial proteid Non m order that this exciting cause mav 
induce the condition of immunity, it must act upon bometlung tpon 

what organ of the bod^ does it act* * The cells upon whose altered actmtr 
immumt"! depends aie probabh those of the spleen, the bone marrow, the 
thwid and thmus ^lauds and possiblr other glandular oigans In 

what wax are these organs concerned in the production of immuniti do thev 
elaborite antitoxins ind if so uhat can be said about the nature of these 
antitoxins’ I ha^e borne m mmd the fact that these organs are the 

sources of the nucleated white blood corpuscles Do these coipuscles con 
tain gemiudal or antitoxic substance and if so what is its nature? 

The chief chemical constituent of nuclei is a substance called nuclein 
Ha^e the nucleins in general or as a class aiu germicidal action’ As methods 
of isolating the nucleins are known this question can bt answcied b^ expen 
mentation ® 

Port\ \cirs of icsearch hn’vc but confirmed the theoretic il fonndations 
of 1890 That the reactions of immunit\ are functions of the pin sics and 
chemistry of protein matenals that acquired immunit\ ot a host to o pafho 
genic organism oi toxic protein is in some wa-v mediated throUe,h these same 
agents of offense \ anghan s contribution to theor\ seems to have been a 
most rational and brilliant conception It narrowed the fitid of research to 
a single group of chemical compounds bowe\er multitudinous its varieties — 
those basicali\ nuelem m composition It w is eis\ to behe\e that the class 
of chemical compounds specificall' charged with Mtal reactions without 
which there was no life should furnish both the agents of attack and defense 
in infectious diseases 

It was toward the end of a \ear s mtensue work upon the vitil chemis 
trv of the nucleins with the indispensable and brilliant cooperation of Now 
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and McCliiitock, that Vau-iliaii, flushed uitli tlic inaiccllous pionuso o£ his 
lesults came m 1893 to delivei his piesideiitial addiess bcdoie the section on 
iledieine of the Pan-Ameiiean Medical Congiess on “The Piinciples of Ini- 
in unit's and Ciue in Infectious Diseases ” Even so, liis scientific inhibitions 
veie notable in his pi eliniinar's leseiAation “The value of a theors does not 
'ssholl's'' depend upon its tiuth, but is lather ineasuied b's the fiuitfulness of 
the lines of incestigation that it opens Indeed, a theoij maj be n holly eiio- 
iieous and ^et it niav lead to important discoACiies 

Due Cl edit nas given foi the oiigin of tlie nuelein conception to that 
gieat tiio of ln^ estigatois, Biiegei, Kitasato and Wasseimann Tliese noik- 
eis, lioneiei had found no e'sidence of geimitidal oi iininunologic pioperties 
in nuclein piepaiations fioin pus Vaughan attiibuted then failure to the 
unfoitunate selection of pus as a souice of nuelein and also to the drastic 
chemical methods foi its isolation 

The leseaiches of Vaughan and his colleagues followed a logical older 
Thej studied thiough plate cultures the geimicidal piopeities of nucleins 
isolated b'^ them fiom various souices, as the testes, the tlnioid gland and 
3 east cells 

Vaughan’s optimistic estimate of then lesults nas, “Now that ne have 
learned that the animal bode itself generates a geimicide nioie powerful m 
its action than coirosive sublimate, and since we know hov to inciease the 
amount of this substance in the blood, and can isolate it, and ni 3 ect it into 
othei animals, leneved hope comes to us 

It will be lemembered that at about this time immunologists were dnided 
into two camps accoiding to then viens of the anatomic seat of immunitj 
^ Accoiding to one gioup it was an exclusne piopeiti of cells, fixed oi at 
laige the othei gioup claimed that imninuitj was essentiallj hunioial, a 
piopeitj of the blood and Ivmph 

It had aliead}^ been discoieied that the blood itself ]iossessed definite 
geimieidal powers A reviev of the liteiature made it obvious that this 
piopeiti pei tamed to some pioteid constituent 

Vaughan and McClintock sought to ideiitifi’' this pioteid and foimulated 
two questions Is there a nuclein in the blood seium? Has this nuelein, if 
theie be one, geimieidal pioperties'?’’ Suffice it to saj, they extracted fiom 
the liiing blood a substance which possessed the cliaracteis of nuelein and 
solutions of this substance pioved to liaie distinct antiseptic if not germicidal 
21011 eis Thei concluded that noiinal blood ones its geimieidal 2 ioveis to 
nuclein Tins iioik iias eoiifiimed in a iiapei published hi Kossel in Pebru- 
aii, 1894 
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Glosel} follo\Mng oi attending these rtscaiUies m Mtro nnm coordinate 
experiments -weu made in ^no 

In luh pnpei on The of Tuhocidosis with Yeast T!nclein, 

Vaughan summaii/ed tlic conclusions alread> noted here as Avell as some 
from experiments on aninnls, ns follo^\s “3, Rabbits and guinea pigs ma'\ 
be piotectcd against Miulent cultures of the diplococcus of pneumonia by 
pre\ious tieatment AMth Inpodeimic injections of a solution of j east nuclein 
4 The immunit-v tlius secured is not due to the action of the nuclein as a 
germicide diietth 5 Tlie process of secuiing this immunitj is an educa 
tioinl one and most piobnbh depends upon the stimulating etfect of the 
nuclein upon some oi^an uhose function it is to protect the bodi against bac 
teinl iinasion 8, Attempts to render guinea pigs immune to tubercu 

losis b\ methods so far emploicd show that preiious treatments uith nuclein 
retaid, but in the majorit\ of eases do not prevent, the development of tuber 
culosis from subsequent inoculations 9, Attempts to arrest tuberculosis al 
leadv developed in guinea pigs bv tieatment uitli solutions of veast nuclein, 
have been tolloued with vaniug lesults, depending upon the virulence of the 
germs used in inducing the disease the stage of the disease when the treat 
ment is begun and the susccptibilitv of the animal, especiallv as influenced 
bj age Upon this point we have bestowed much time and labor but the 
lesults have been so conflicting that I am not vet picpared to formulate anj 
positive conclusions 10, I have used nuclein with benefit in the treat 

ment of indolent ulcer tonsillitis and streptococcus diphtheria 

Two sdics of expel iments vieie performed upon labbits fiom which it 
was concluded (1) tint inbbits mav be rendered immune to tuberculosis 
bv pievious tieatmeiits vnth veast micleinic acid ' furthei (2) ‘ that when 
trentnieiit is begun within tlirtc or foui davs after the inoculation the dev el 
opment of tubei culosis m labbits mav be prevented bv veast nuclcinic acid 
Ills animal eitpeiiments Ud Vauglinn to leihze the importance of moie 
completelj standudiziiig his uucleiii solutions In the enih worl the per 
cciitage of nuclein m the vehicle was uiil nowu and this was contaminated bv 
other proteid mateiial He found it a mistal e to administer the nuclein in 
stionglv alkaline solution 

McClmtocl pioved that guinea pio*? inoculated with tuberculosis sputum 
died earliei aid with moie extensive disease vrhen treated by hypodermic 
injections of sodium carbonate than the unticated controls 

Aftei moie satisfactorv purification of the nuclein solution and with a 
standardized stiength of one pei cent of nucleinic acid treatment was ven 
tmed upon human patients with tuberculosis 

The diagnostic criterion for tuberculosis was the presence of tubercle 
bacilli in the sputum or urine respectivclv The tieatment of the pulmonarv 
disease was bv intramuscular or hypodermic injection of the nuclein solu 
tion, begmning with a small dose of 3 to 10 minims gradually increased to 
80 minims the injections being repeated at intervals of one to several days 

W aughan V C Med News 1S94 lx\ Cji 675 
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In genitominaiv eases the medium was injected directly into the bladdei, 
and under certain conditions was given by the mouth 

Vaughan gives a judicial estimate of liis lemedj He writes I am 
convinced, especially fiom mv CNpeiiments on animals, that nucleinic acid, 
impropeily used, may do haim It acts as I have elsewheie shonn, bj stimu- 
lating the organs that elaborate the pohnucleai corpuscles, and these may 
be ovei stimulated Nucleinic acid fails to be of sen ice unless these cell- 
foiming organs lespond Tliei may fail to respond on account of lowered 
vitaliti, 01 thei may be paralyzed, as it wcie, bj an excessive dose of stimu- 
lant 

Sufficient evidence is not at hand to propeilv evaluate this lemedy Tlie 
ever-gi owing sciap heap of aitiftcial laboratoij synthetics makes one nonder 
if it weie not wisei that we try out moie completelj t/ns sinthetic discoi- 
eied, manufactiiied and found indispensable bj Natuio heiselt 

In the middle of the ’90 ’s Vaughan had lefeiied to me patients foi 
treatment while tliej were receiving the climatic benefit of sojourn in Colo- 
rado No adverse eiiticism of the lemedj per se could be made, except that 
on one occasion I gamed mv hist experience with anaplulaxis A female 
patient had received, subcutaneously, a senes of injections with appal eiltlv 
good eftect when, one day within a minute oi so of the treatment she began 
to suffer urgent air hunger which kept her, and mrself, in great distress for 
peihaps an hour Nei ertheless, the experience wms not without educative 
value, it had been habitual for me to observe the bulla on the skin caused bv 
the subcutaneous retention of the 2 or 3 c c of solution injected On the 
occasion described no bulla was foimed, which piobablj meant that the fluid 
had diieetiv euteied the blood stream through a vein — -the ideal condition for 
anaphj lactic shock 


After two and a half veais, ending December, 1895, in the treatment of 
tuberculosis wuth yeast nuclein, Vaughan summarized his experience as fol- 
lows “The cases include all in which tubeicle bacilli wmie found There 
was no selection of cases and no exclusion Many weie in the last stages of 
disease when treatment was begun I tried to cany on the treatment as if in 
a laboiatorv experiment, not to deceive mrself Of the 7G cases reported, 70 
were of Pulmonair Tubeicnlosis Of these 30 {i2% per cent) have died, of 
these at least 9 were temporarily benefited Of the 70 cases, 17 (24% per 
cent) hare been eontinuouslv fiee from the bacillus for fiom one month to 
2% jeais so fai as sputum, when piesent, shows Tiventj’’ cases (28% per 
cent) were still infected at the last examination, but appaientH 16 of these 
have been improved bj the treatment Of the 5 cases of uiinaij tuberculosis 
4 hare appaientlj been cuied, one, benefited tempoiaiih, died of iniliari 
tuberculosis The one ease of joint tuberculosis has been benefited ’’ 

The fez tile mind of Vaughan produced unceasinglj From 1875 to 1914, 
inclusive, 198 titles appeared uiidei his name, several of consider able volume 
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Equipped iiith rateliectual and virile power as he was, the affections o£ 
the heart ruled his life through that Companion ‘ whose unfading love ” he 
says, near the end, “has cheered me m both fair and foul weather and whose 
wise counsel has been mj staff and support along the wav ’’ 

Wlien faltering under the final cruel blow to his health, he attended the 
meeting of a beloved Scientific Socictv m Washington to receive its gold medal 
of appreciation to encouraging words of a friend meant to cheer him the 
response was a wistful look and, It is a beautiful world ” 

— Henry Seteall 
Denver 
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VICTOR VAUGHAN’S WORK IN BIBIUNOLOGY 


TN GOING o^ei tlie scientific papers of Victor Vaughan in chronological 
^ order, it is interesting to find that his life co\ered almost the entire penod 
of the deaelopment of immunology The book which he wrote iMth No^’y on 
Cellular Toxins '\\as first published in 1888 It Tias only fen years before 
this that Pasteur and Koch were earning out their in\estigations on wound 
infections Hetchnikoff’s studies on phagoc\tosis were not seriously begun 
until 1880 Pasteur's method of immunization against rabies ■^^as not pub 
lished until 1885 Behring’s fundamental antitoTin investigations were not 
to appear until 1890, and Pfeiffer’s discovery of bacteriolytic and bactericidal 
effects were still sit years in the future Vaughan was working at i time 
when the conceptions of bacterial toxemia were dominated b\ the belief that 
the poisons invohed in infectious disease were produced by the putrefactive 
and fermentatn e actions of the baetena upon the proteins of the host Bneger 
had published Ins study of tlic ptomaines in 1885 and Gautier, Griffiths and 
others IV ere investigating the physiologic action of toxic protein derivatives 
in animals Selmi in 1885 Ind described poisonous bases obtained from human 
cadavers The worl of Vaughan and Novn takes a worthy place next to 
these important biochemical investigations They studied not only the pto 
maines themselves but sought for similar substances in cultures of pathogenic 
microorganisms Among these wore the poisonous substances developed in 
cultures of the intestinal bacteria fiom summer diarrheas in infants, a subject 
in which, perhaps such products of bacteiial cleavage may still play an 
important role They isolated from mixed cultures of typhoid stools a poi 
sonons base which was obtained as a crvstalline salt and which produced 
purging and temperature elevations m cats and dogs Similar substances 
were obtained from hog cholera cultures and from a number of other bac 
tena This work logically led to biochemical inv cstigations of food poisons, 
studies which contributed not only to a better understanding of the toxic 
protein derivatives themselves but had an important and beneficial effect 
upon the development of methods of food preservation 

Though the fundamental observations of these early studies were almost 
entirely biochemical in nature, their bearing upon infectious disease was con 
siderable Although their importance in connection with the pathogenicity 
of infectious mici oorgamsras was diminished by the discovery of the bacterial 
exotoxins yet much accuiate infoimation was added to a field of protein 
chemistry which has become of great significance in other directions Vaughan 
vv as quick to recognize the value of the discov cries of other men and their 
modifying influence upon older conceptions and in the 1902 edition of Cel 
lular Toxins he incorporated a treatise on antibodies and immunity in 
which he demonstrated his capacity for clear reasoning — equalled, it seems 
to us, at that time only by Behring himself— in recognizing the necessity for 
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the correhition o£ the humoral and cellular schools of immunity His ciitical 
comments m the summarizing chaptei of this edition, dealing ivith this and 
other problems of equal impoitance, iveie entirely free fiom the tendency of 
partisanship which dominated much of the contioveisial literature of that 
period ilany of the statements and comments which he makes in this chap- 
ter, as pure deduction, especially in regaid to the relations of the cellular and 
humoral mechanisms, have been justified bj' later expeiimental developments 
Among othei things, Vaughan occupied himself at this time with a dis- 
cussion of the origin of antibodies fiom the antigen, the Biichnei retention 
idea which is again becoming prominent aftei many years during -which it 
has been completely disregarded That Vaughan was not easily carried away 
by attractive lesults published upon insufficient experimental evidence is 
appaient in his brutally frank criticisms of the results of Smirnow, who 
claimed at this tune that he had converted toxin into antitoxin bj the long- 
continued action of electric cm rents — ^results which had been confiimed by 
Bolton and Pease and others 

Vaughan’s advantage over most uoikers in the biologic field for that 
daj^ — and, foi that matter, over many workeis of oui ovii time — uas the 
broad scope of his knowledge, which covered the methods of organic and bio- 
chemistry as well as those of physiology 

His subsequent interest m the toxic split products of bacteria was a natu- 
ral consequence of his eailiei work Those who professionally followed the 
interesting period in immunology during which anaphylactic phenomena 
brought a new and deeper understanding of the physiology of reactions to 
foreign proteins will recall the impoitant effect of the publications of Vaughan 
and his collaborators on this subject Wolf-Eisner, Friedberger and others 
had, at this time, brought forward the idea that many of the phenomena of 
bacterial injuiy and possiblj those of anaphylaxis were due to cleavage ex- 
erted by specific antibodies upon the bacteiial protein This conception was 
attractive because of its simplicity and was supported by a considerable vol- 
ume of suggestive experimentation Subsequent demonstration that there 
was no protem cleavage mvolved in antibody reactions, that symptoms similar 
to those supposed to be due to bacteiial cleavage could be pioduced in guinea 
pigs with indifferent materials, and that the anaphylactic reaction was a 
cellular rather than a humoral process, rendered these simple explanations of 
anaphylactic phenomena untenable Vaughan’s woik, however, in its dem- 
onstration of a toxic constituent, chemically separable from the bacterial 
body, with which acute death could be produced in guinea pigs similar symp- 
tomatically and physiologically to anaphylactic death, had an important influ- 
ence upon the development of what is now known as the “anaphylatoxin” 
reaction This phenomenon was subsequently studied in gieat detail by his 
pupils Novj' and de Kruif, and though it has shed i datively little light upon 
anaphylaxis, it has had great influence in elucidating a group of occurrences 
uhich one cannot help but believe possess an importance not yet fully appre- 
ciated in the pathology of the infectious diseases 

The formidable collection of papers on split products of bacteiial protein 
were summarized in the book Vaughan published with his sons in 1913 This 
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^oluulC in addition to tin, report ot the in\ estigations mentioned includeb his 
expennitnts and ideas upon protein feter — in connection nitli which, inci 
dentallj, he asserted the irequent niiclnnged absorption ot foreif,n prottins 
tlirongh the intestinal inncosu o tact w Inch has now betoint an important 
premise in oui knowledge of the development of idiosj ncrasies This book 
includes, as well a thoughtful treatise on immunologic theory in which he 
again applied his w ell balanced judgment to eontrov ersial pomts recognizing 
the theories of Ehi lich as important scaffoldings for experiment but not allow 
mg them to dominate his conceptions ot immumtj to the extent to which 
thej had done this m the minds of many other leaders in this subject 

While thus, Victor Vaughan s contributions to immunologj were funda 
mental and made him throughout his life one of the most distinguished woik 
ers in this science in America, he at the same time kept in touch with all 
important phases of medical development In each of the manj marginal 
activities which m the case of other men might have become dilettantisms or 
hobbles he attained eminence and made useful contributions His extraor 
dinarj versatilitv can be appreciated only bj an examination from year to 
year of Ins publications During the time that he was doing the work dis 
eussed in the preceding paragraphs, largely a result of his predominant m 
tcrest in chemistry, he turned his attention to problems of nutrition and the 
values of foods At the same time be made excursions into the fields of 
pharmacology and physiology studying the physiologic action of drugs and 
problems of gastric secretion And his studies on the distribution of metallic 
poisons in the bodj led him into medico legal work in which he was a pioneer 
in this oountrj 

One has the impression, in reviewing his various activities, that all of 
them sprang logically one from another out of a superabundance of Intel 
lectual vitality and natural interest His research appeared to satisfv only 
a part ot bis desire for action His interest m men and affairs was expressed 
in the administrative activities by which he founded and guided one of the 
most important medical schools in America and gathered about him a faculty 
of distinguished scholars And from the same interest in men generallv arose 
his enthusiasm for public health In this field again, both as a military sur 
geon in the Spanish and the World Wars, as editor of a public health joui 
nal and author of a standard work on epidemiology he transformed what 
might have been a purely secondary interest into a career which might have 
been a sufficient life work for manv men Among bis purely incidental con 
tnbutions m this field was the discovery of the indirect transmission of 
typhoid fever by flies, so important m rural and military sanitation 

It is difiioult to appraise w hether Victor Vaughan w as more important to 
medicine as an administrator, a toxicologist a medico legal expert a bio 
chemist, a sanitarian or an immunologist It is useless to endeavor to do so 
He made the type of contribution to immunology which kept it rigidly in the 
field of controlled experiment permitting himself speculation only on the 
basis of thorough correlation of the vanons fields of biologie research of 
which he was a master, and he inSnenced immunology in the United States 
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and in otliei countries b-^ impoitaiit contiibntions both of obseivation and of 
leasoniiig And this he accomplished nithout in any ivay limiting his field 
and, at the same time, impressing his peisonality on other branches of medi- 
cine in a manner that made him a unique figure in Ameiican science It is 
questionable whether, in the growing intimacy of medical investigation, ac- 
tivities so diversified can again he successfully combined in the lives of othei 
individuals In the period during which Vaughan lived, wlien American 
medicme went through its most vigorous years of growth, theie was probably 
no other figure in the United States, with the exception of 'Welch of Baltimore, 
who had as much influence upon sound development, upon accuiacv of method 
and upon enthusiasm foi the revelation of truth as Victoi Vaughan 

Of the influence of his personality on youngei men both in scientific mat- 
ters and in human intercourse, it is quite impossible to speak in an aiticle as 
brief as this 

— Hans Zinsser 
Boston 

Editor's Note Hr Vaughan seiied until Ins death on the advisory editorial board 
of the Journal of Immunology and of the Zcilschrift fur Immuuxtaisfoj 'tchung und J^ixlperv 
mentelle Tlierapie 



CONTRIBUTIONS TO EPIDEMIOLOGT AND PUBLIC HEALTH 


A /ICTOR C VAUGHAN, like so manj oUier scientists ulio pioneered in 

public bealth and epidemiologi uas attracted into these new fields of 
mcdieme through his love of chemist! t 

Pollouiiig his introduction to chemistn in Jlissoiiri it ins natural tint the 
student should craie an appointment to the hboratori of one iiell lersed in 
chemical science and so, enticed bj the first edition if Douglas and Prescott s 
Qualifahvc AnnlysiSt the lonng teacher chose the Uiiiiersitj of Jliehigan as a 
place for further education since here at Inst science found equal faior iiith 
the classics 

Doctor Vaughan ms a pioneer in public health in Michigan Prepara 
tion not onlj in the hboratories at Ann Arbor but fortification uith studies 
abroad soon brought him abreast nith the neiiest thought and disooveiies in 
phjsiologic chemistry and bacteiiology In 1888 he studied m Koch’s labora 
torj and received instruction under the trained guidance of Carl Fiankel 
In that same tear he visited with Pasteur and Roux spent some davs with 
Pettenkoffer, the brilliant joung epidemiologist of Munich, who had duven 
tjphoid fever from that oitv , visited and studied the work of other Buiopean 
scholars, who, at that time, wcie creating the new seienoc of baoteiiologj 
In the earlj nineties he attended the International Congress on Hjgiene at 
Budapest and heard von Behring read his paper on diphtheria antitoxin He 
brought some of this marvelous curative agent home with him some of the 
first m America, the verj first available in Michigan 

Doctor Vaughan was a practitioner of medicine for over tvventj jears 
During this time he not only served as the familj counsellor for his manj 
friends on the faciiltv at Ann Arbor and for the students enrolled at the 
Universit} but he iikew ise had n large consultation practice throughout Mich 
igan and the neighboring states Thus he built up as a background foi his 
epidemiologic studies an intimate and fundamental foiindatim of cluneal medi 
cine Through his work as dnector of the hjgiemc laboratory and as a member 
of the State Board of Health he possessed an ideal opportumty to bring together 
the viewpoints of the health officer, the vital statistician the chemist the bac 
teriologist and the clinician Doctor Vaughan described an epidemiologist as 
a student of etiologj, sjmptomologv and pathologj ho definition could 
better applj to his own training He believed that eveiy case of infectious 
disease constituted potentiallj the seed from which many oases might dev elop 
He not only looked upon each patient as a sick indiv idual reqmring the best 
of medical eare but he also pictured the patient as a possible source of danger 
to other members of the household and the community at large The public 
health aspect of the case so essential to the suppression of contagion was not 
w anting 

Soon after bis arrival in Michigan he became interested in popular health 
instruction The dissemination of scientific knowledge in terms which the 


865 



866 


THE JOURNAL OF LABORATORY AND CLINICAL JIEDICINE 


lai man miglit readily comprehend was evei f oi emost m his mind as evidenced 
hy the fact that after leavmg the University in 1921 he ivent to Chicago for 
a jeai and under the auspices of the American Medical Association started 
the publication of Hygem, a popular health maza7ine 

In the eaily eighties it was customaiy to hold sanitarj conventions in 
different towns throughout the State of Michigan In 1882 we find one at 
Ann Aihoi of ivhich Doctor Yaughan seived as Secretary The announce- 
ment, a copy of w'hich we have at hand, begins wnth an enumeration of sani- 
tary apparatus placed on exhibit The piogram in which the layman as well 
as the sanitarian participated was devoted to such public health problems as 
ventilation, water supply, school hvgiene, control of smallpox, public health 
law, milk, etc These conventions which wmie held several times each year in 
different towns usually took place at the couithouse or m some other public 
building to which the entire community was invited Not infrequently were the 
regular meetings of the State Boaid of Health held at the same time and place 

Doctor Vaughan was appointed a member of the State Board of Health 
in 1883 and served coutinuouslv until the Board was abolished in 1919 Dur- 
ing much of this time he was its President His early interest in food and 
water is e\idenced by the fact that when first appointed a member of the 
State Board of Health he served as Chaiiman of two important committees, 
one, that on Pood, Dunk and Watei Supply, the other on Poisons, Explosnes, 
Chemicals, Accidents, and Special Souiccs of Danger to Life and Health 

During the early years of his service as a member of the State Boaid of 
Health, he was frequently called upon to mves^igate reports of food poisoning 
and to determine the cause of epidemics of tvphoid fevei In those days the 
Board members did not serve exclusiveK in an advisoiy capacity but assisted 
the able Secretary, Dr Henry B Baker, in suit eying conditions throughout 
the State which might be inimical to health In this way investigations were 
made of the sanitary condition of jails and public institutions wdiere special 
attention was directed to an examination of the water and air supply and the 
means of disposing of sewage 

The State Board of Health was especially interested in stimulating re- 
seaich in sanitarj science At a meeting held in December, 1883, a resolution 
was passed that a sum not exceeding $300 be appropriated to paj' f oi i esults 
of original investigation in sanitary subjects and fuithei that the Board 
desired to encourage special investigations into sanitary conditions at locali- 
ties, with special reference to water supply, ventilation of public buildings, 
and the origin of epidemics of diphtheria and other contagious diseases At 
this same meeting Doctor Vaughan spoke of the need of a fully equipped 
hvgienie laboratorj at the University of Michigan 

Appreciating the value of directing health education through the public 
schools, the Michigan State Board of Health at an early date created a Com- 
mittee on Textbooks which prepaied a primer on hj^giene and physiology 
which was used leij extensively Doctor Vaughan became a member of this 
committee m 1883 and thus played an intimate part in populai health instruc- 
tion m ULchigan Through such textbooks which were used extensively 
throughout the school system, the aierage Michigander soon became ac- 
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quainted with the fundamental fads concerning hj giene and disease pre% en 
tion This was to prove of mestimable value in the campaign against igno 
ranee and superstition which contributed so greatlj to the reduction of the 
mortality from tuberculosis and other communicable diseases 

In 1883, Doctor Vaughan became a member of tlie American Public 
Health Association which organization although but ten vears old at that 
time, has become a leader in the promotion of public health administration 
throughout the North American Continent, and encouraged and fostered ad 
mmistratn e i csearch and studies in epidemiologj and the ev aluation of pub 
lie health procedure The laboratorj method of thoughtful and painstaking 
inqiiirj manifested itselt it an earli stage m the deielopment of the Association 
Stimulated bv the piobablc visitation of cholera in the near future ’ 
the Association at its annual meeting in &t Louis in 1884 created a committee 
‘ to etaraine the subject of disinfectants antiseptics and germicides in their 
relation to preventive medicine and sanitation and to formulate a table of 
these agents for the iiifornntion of those interested the agents to be classi 
fled so far as raaj be deemed advisable according to their speeifie virtues 
facibties of application and economj of use ” 

Doctor Vaughan then a member of the Michigan State Board of Health, 
served as a member of tins committee of vvliicli Major George M Sternberg 
later Surgeon General of the Armj was Chairman The committee consisting 
of seven members was immediately subdivided into two groups the first to 
esamine the literature of disinfectants and abstract and tabulate the results 
and to investigate in an evaot manner in the laboratorv the relative gerrai 
cidal value of the vanous substances used as disinfectants The second 
group, to which Doctor Vaughan belonged was appointed especially to m 
vestigate the practical appbeation of such disinfectants as are found efBoient 
upon a large scale their cost methods of use chemical relations, effects upon 
furniture or fabrics or their possible poisonous effects upon human beings or 
animals Vaughan made a special study of the possible use of mineral acids 
including hjdroehloric sulphuric, nitrous, nitric, chromic and osmic acids 
He also studied experimentallj the possibility of employing meiounc chloride 
as a disinfectant for cesspools and privy vaults and the passage of this highly 
poisonous salt through the soil into wells The study included the action of 
mercuric chlonde on lead pipes This committee not only reported m detail 
upon the numerous experiments which were conducted to determine the rria 
tive value of the known germicides but it prepared a statement of the object 
of disinfection and its application to sewage, excreta, clothing and general 
treatment of the sickroom 

Mr Henry Lorab, of Rochester N Y through the American Public 
Health Association offered four prizes for essays on health subjects Dr 
Vaughan a contribution ‘Healthy Homes and Poods for the Working 
Classes,” was one of the prize winners Published in 1886 the pamplilet of 
62 pages was distributed geneiously throughout the country 

In October 1886, at the suggestion of the Michigan State Board of 
Health of which Doctor Vaughan was a member, the Regents of the University 
of Michigan asked the legislature for an appropriation to build and equip a 
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laboratory of practical hygiene in ivhieh original ln^ estigations as to the 
causation and natuie of disease might be made In June, 1887, the Eegents 
established a Department of Hygiene and appomted Doctoi Vaughan diree- 
tor of the laboratory and professor of hygiene, and Piedeiick G Novy 
instructor in hjgiene Although the new laboratoiy building uas not ready 
for occupancy until the fall of 1888, a yeai earlier Vaughan and Noij began 
their work, using rooms and appaiatus belonging to the Chemical Laboratorj’’ 
The fiist few weeks were spent in investigating fatal cases of milk poisoning 
In 1885, Vaughan had succeeded in isolating the active agent of poisonous 
cheese, to wEich he gave the name tyrotovicon 

The greater part of the first thiee mouths was devoted to an investiga- 
tion of an epidemic of typhoid fever at Iron jMountain At that time there 
were on an aveiage about 1,000 deaths and 10,000 cases of sickness fiom this 
disease annually in Michigan Epidemiologic studies earned on by the new' 
Depaitment of Hygiene not only in the laboiatory but in the field and at the 
bedside, called attention to the need of impioviug public water supplies The 
dangers from polluted food supplies and the necessity of disinfecting all dis- 
charges from the patient w'ere likewise emphasized The nature of the poison 
in ice cream, cheese and othei food products which pioduced outbreaks of 
food poisoning was given much attention That the desirable diet foi healthy 
individuals was not overlooked is indicated by the publication b-s Doctor 
Vaughan of model diet tables which appeared in the annual leport of the 
kliclugan State Boaid of Health foi the year 1889 

The objects of the new Hygienic Laboratorj' at Ann Arbor ivere three- 
fold, first, original investigation into the causation of disease, second, the 
examination of samples of food and diuik, at a nominal cost, on the request 
of local health officers and, thud, the instruction of students in hygienic in- 
vestigations Therefoie health ofBceis fiequently called upon the director 
of the laboratory to decide as to the potability of samples of dunking water 
Some analyses w'ere made for those residing in other states Vaughan felt 
that to be of service m preventing the further spread of typhoid fever, the 
lepoit must be leturned to the health officei within a w'eek, at most, after the 
w atei had been received The laboratoiy in its eaily days worked out a plan 
of pioceduie which became known as the Michigan method 

As soon as the watei is received, plate cultures aie made and a test tube 
of beef tea is moculated wath one drop of the wmter This tube is placed 
in an mcubatoi and kept at 37° C for twenty-foui hours Then twenty 
drops of the beef -tea cultuie are injected with a sterilized syringe into 
the abdominal cavity of a white rat or guinea pig In some instances 
rabbits have been used, and with these the amount injected has varied 
Horn twentj to sixty drops, aceoidmg to the size of the animal If the 
watei contains a pathogenic germ the animal dies, usually within twelve 
houis A postmortem is made, the gross appeal anee noted and plates are 
prepared Horn the spleen, liver, kidney, and sometimes from the blood 
After twentv-four hours longer these plates have generally developed 
(in some mstances a longer time is reqmied), and they are compared 
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vith the platci made direotlj from the water On the plates made di 
iccth from tlie water the germs are counted and their geneial appear 
aiice noted aftei twcnti fom, fortr eight, and soientj two hours In 
the meantime the eliemieal mini} sis is completed, and under favorable 
eiioumstniicis the report can be made three dava after the water has 
been icceivid I week fmnislies all the time required in any case The 
germs tiken fiom the plntes can then be studied at leisure ” 

Doctor Vaughan spteifiid as a setond condition of a good report espe 
cialh when the wstti is condemned a statement of such a nature that it 
would coin nice the avtiagc mind He believed that chemical and bacteno 
logic methods tlun einploved would not suffice and although it is true that 
the fact that a gum 1 ills i lat does not furnish positive proof that it will 
cause disease in man it was the most convincing proof that the water was 
not safe to dunk 

The epieluiiiologist and health officer of 1888 had much difficult} in eon 
vmeing the lav man that the polluted vvatei which he and his grandparents 
had drunk loi veais was the cause of tvphoid fever in his home Doctor 
Vaughan frequentlv told the storv of the well used b} his neighbors, the 
watei from which he declared unsafe after several eases of t}phoid had 
dev eloped in the household, and how he had boarded and nailed up the open 
ing and removed the pump handle onlv to find afterwaid that another open 
mg had been cut m the boaids and a new pnmp piovided with the inevitable 
result that there was more t}phoid Indeed, he stated that this persistent 
obstinao} and foolhardiness of the townspeople enabled Doctor Vaughan to 
provide for his growing famih since he cared foi the siek as faniilv ph}Sician 
in addition to giving adviee to the health} with respect to disease prevention 
Following his service ns Division Smgeon in Cuba during tlie Spanish 
American Wai Doetoi t aiighau together with Major Walter Keed and 
Major E 0 Sbakespcaie was appomkd on a boaid to stud} the oausis and 
spread of tvphoid fever among the troops in the various camps within the 
United States Tvphoid fevei appeared in everv regiment in the United States 
service in 1898, more than 90 pei cent of the volunteer regiments being 
invaded bv this disease within eight weeks attei asserablv in camp Not onl} 
did t}phoid fever appeal in ever} legiinent but became epidemic in both 
small and lai ge encampments irrospcctiv c of w hether the camps were located 
in northern or southern states The investigations of the typhoid fevei com 
mission brought to light manv facts with respect to the epidemiolog} of this 
disease which were destined to affect favorabl} the health of troops m future 
wars and materiallv assist m the gradual elimination of this disease from 
civil populations The miasmatic tlicor} of the origin of t}phoid fever was 
not supported bv the inv estigations Mnrehison s p} thogenic theor} that 
typhoid fever might he genciated independentlv of a previous ease by fer 
mentation of fecal and perhaps other forms of organic matter was found to 
he erioneous The investigations of the commission did confirm the dootrme 
of the specific origin of t}phoid fever 

Among the conclusions drawn from this stud} which is probably the most 
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complete epidemiologic study ever made of t'splioid fever, tlie following aie 
■vsorth’v of particular emphasis (1) typhoid fevei is disseminated by the 
transference of the excretions of an infected indiiidual to the alimentary 
canal of otheis, (2) this disease is more likely to become epidemic m camps 
than in cnil life because of the greater difficulty of disposing of the excretions 
from the human body, (3) a man infected with typhoid feyei may seatter the 
infection in e\ ery latrine of a regiment before the disease is recognized in him- 
self , (4) camp pollution was the gieatest sanitaiy sin committed by the troops 
m 1898, (5) some camps were unwisel3' located, (6) in some instances the 
space allotted the regiments was inadequate, (7) many commands were al- 
lowed to remain on one site too long, (8) requests for change in location made 
bj medical officers were not alwaj's gianted, (9) superior line officers cannot 
be held altogether blameless for the msanitars condition of the camps, (10) 
greater authoiitj' should be given medical officeis in matters relating to the 
hjgiene of camps, (11) in a general waj^ the number of cases of tjphoid 
fever in the different camps varied with the method of disposing of excietions , 
(12) the tub S3 stem of disposal was condemned, (13) the pit S3 stem yas un- 
satisfactor3'' in permanent camps, (14) the water carnage S3 stem was recom- 
mended foi permanent camps and wheie impractical all fecal matter should 
be disinfected and then carted away from camp, (15) infected water was 
not an important factor in the spread of typhoid feiei, (16) flies undoubt- 
edly served as carriers of infection, (17) men transported infected material 
on their persons or in then clothing, and thus disseminated the disease, (18) 
personal contact was undoubtedly one of the means bi which the infection 
|was spread, (19) it is probable that the infection was disseminated to some 
extent through the air m the form of dust, (20) a command badly infected 


with typhoid feyer does not lose the infection by simpli' changing location , 
(21) when a command badly infected with typhoid feyer changes its location, 
it carries the specific agents of the disease in the bodies of the men, in their 
clothing, bedding and tentage , (22) after a command becomes badly infected 
iMth typhoid, change of location, togethei with thorough disinfection of all 
clothing, heddmg and tentage, is necessans (23) even an ocean voyage does 
not relieve an infected command of disease infection, (24) except in cases of 
most urgent militai-3 necessity one command should not be located upon a 
site recently lacated by another, (25) the fact that a command expects to 
change its location does not justify neglect of proper policing of the ground 
occupied, (26) it is desirable that the soldiers’ beds should he raised from 
the ground (27) in some of the encampments the tents were too much 
crowded, (28) medical officeis should insist that soldiers lemoie then outer 
clothing at night when the exigencies of the situation permit, (29) malaria 

r"/ .vofT' remained in the United 

States 30) the percentage of deaths among cases of typhoid feyer yas about 

/ 5, (31) the shortest period of incubation in typhoid fever is probably some- 
thing under eight da3 s r j 


T, w/r , '>5 «»'>»>'! fwe. commis- 

sion, tliose aboTc mentionea ™ll indicate the natnie of the repoit, the com- 

pleteness of ita character and its ineTitahle mflnenoe upon Intnre ooncentra- 
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tion of man poncr for imlitarj purposes Particular attention was focused 
upon the fact that tj phoid epidemics ire not ahva 5 S due to uater borne inteo 
tion or to contaminated food supplies but that contact both direct and indirect 
may haae a predominitin" influence m the spread of infection That flics mas 
serac ns a \ector in the spread of disease was prosed beiond a doubt The 
need of giving higher authority to medical otflceis was forcibH emphasized 
with the result that during the World War the medical officer was giaen a 
sufficient inercase in rank so that the line officers w ere compelled to pay some 
attention to his suggestions The epidemiologic leport prepared by Vaughan 
as sole sura nor of the ti phoid commission, pared the war foi improvements 
in sanitation rrhieh hire rirtually eliminated typhoid fever as a senous dis 
case in military life The Japanese adopted the recommendations of the 
commission in toto during the Kusso Japanese War, demonstrating conclu 
sirely their ralidity 

During the Woild Wai Colonel Vaughan joined his colleagues in the 
Armr rvhere he serred as one of the medical advisors to the Council of Na 
tional Defense and as friend and counsellor to General Gorgas His official 
assignment w as to direct the Communicable Disease Division of the Surgeon 
General’s office which task brought him into the rery midst of the influenza 
pandemic of 1918 Renewing the causes of respiratory diseases in armr 
camps, he concluded that the greatest single factor in the preralence of dis 
ease in certain camps and their absence in others rras the natural susoepti 
bvlity of the men Aggrarated hr exposure, fatigue lack of warm clothing 
eold quarters by dar , eold quarters and insufficient bedding by night, the sus 
eeptible recruits from the soutliern and rvestern states succumbed to respira 
torr infection He offeis as tlie foremost remedial measure for future military 
concentrations a gradual introduction of civilians into aimr life Jlen should 
be called to a semiactive reserve and become gradually accustomed to their 
new mode of life This would permit of vaccination for typhoid and small 
pox, serve as a hardening process and allow of the removal and isolation of 
the siek prior to entry into the severe duties of army life His military 
career is revnewed elsewhere 

Doctor Vaughan served on medical and public health boards and com 
mittees too numerous to mention He was a raembei of tlie Hygienic Labors 
tory Advisory Board from the date of its inception, Pebruarv 23 1903 and 
served continuously exactly twenty six years that is, to February 22 1929 
when his resignation was regretfully accepted He served foi several years 
as a member of the International Health Board of The Rockefeller Founda 
tion, which has done so much towaid the eradication of hookworm and ma 
laria and has served as a stimnlsting influenee in the establishment and ex 
tension of whole time health organizations He served for several years as 
Chairman of the Council on Public Health of the American Medical Associa 
tion which Council did much to popularize health education In 1903 rabies 
appeared in Alicliigan and at Doctor Vaughan’s request, a Pasteur Insti 
tute was established at the Unneisity for the treatment of those who had 
been bitten by supposedly rabid dogs For many years this was the only 
institution of the kind west of New Tork Doctor Vaughan was a member 
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of the commission Avhicli examined the watei siipplv at Chicago piioi to the 
World’s Fan and lecommended that a pnvate supply be obtained from 
Waukesha, Wisconsin, as the lake watei at Chicago was becoming coiitaiui- 
nated by the sewage from the city In 1916, Doctoi Vaughan nas called to 
Nen York by Health Comniissionei Enieisou, and thus was bi ought in close 
contact with the devastating epidemic of polioniyelitis n Inch invaded the citv 
at that time 

As Piesident of the American Medical Association in 1914, Doctoi A’^aiighan 
gave a dissertation on public health, “The SciMce of Medicine to Civiliza- 
tion,” which, together with his woik, Epidcnmlogy and Pnhhc Ilcalih, not 
only provides a compendium of knowledge, histoiical aid piescnt, with le- 
spect to disease prevention but contains many specific lecommendations foi 
improvement in public health administiation which w'lll be attained only m 
yeais to come Evei mindful of the need of impioAing public health thioiigb 
personal health, he states that “if pieieiitne medicine is to bestow' on man 
its richest service, the time must come when eien citi/en will submit linnself 
to a thoiough medical examination once a seai oi otteiici ” Health depait- 
ments must be manned w'lth tiained peisoiiiicl and diiccted bj' executive 
officeis distinguished for then knowledge of sanitation Theio sliould be a 
national department of health with a inembei in the cabinet Each state 
should have a hygienic laboratory equipped with able men supplied with fa- 
cilities foi the study of sanitary conditions and foi the pioseciition of scientific 
research Membeis of the medical piofession must caiiv on the fight against 
superstition and ignoiance, must make the pi act ice of medicine a iiuilent fac- 
tor in the battle to piolong life and prerent needless sufleiiiig and piematnic 
death 

Doctoi Vaughan believed that the hedltli of the masses could best be con- 
seired hr impiovuig the practice of medicine and by stimulating a more inti- 
mate lelatiouship betw'een patient and medical coiinselloi He thus foi mu- 
tated his ideas as to the needs of the medical piofession (1) each physician 
should have at his disposal eveiy scientific facilitr essential to make a collect 
diagnosis, (2) should have a well selected librair , (3) sliould have laboiatoij 
facilities and x ray , (4) there should be a minimum of interleience with the 
relation which has so long existed betW'een phrsician and patient and w'hich, 
on the w hole, has been so satisfactory to both 

These desideiata can be seived bv the constiuction and maintenance of 
conimunitj hospitals His long yeais of expeiience as a consultant in the 
manj small towns of Michigan has shown Doctoi Vaughan the meageriiess of 
the tools with w'liich the lural piactitioner w'as foiced to woik Many states 
are now' makmg lapid progiess in pioriding counties and distiicts w'lth well- 
equipped hospitals, notew'oithj among which are the Caiolinas, geneioiisly 
assisted by The Duke Foundation 

Epidemiology and Puhhc Health lecouls most completely Doctor 
Vaughan’s expel lences and seiyices in this useful branch of medical science 
Space will not permit of extensive reference to Ins woik and we shall content 
oursehes by quoting a portion of a review of the second volume piepaied by 
Milton J Rosenau and published in the Journal of the Amencan Medical As- 
sociation 
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“The book contmues to be a thoroughU reliable enoj olopedia of knoivl 
edge coneeinmg the ills of mankind It is not oiilj a compendium of refer 
ence, but also i readable tertbook Technical details are avoided, obtuse 
soientifie researches are clearh epitomized in fact the stvle bas charm and 
directness and the high lights of prcieiitue medicine are biought out ivith 
dramatic force The stem of iclloii fc\cr the drama of rabies the romance 
of typhoid fei er and the liistori of plague are told iritli telling effect 

‘ One of the outstanding features of the book that merits special com 
raendation is the eonsenatne eien cautious attitude iihieh the author as 
slimes toivard ninni of the recent scientific adiances While judiciouslj 
critical conoeming recent Inboratorv researches the nork is fullj alite to 
modem progress it is up to the minute Vaughan does not adroit unresert 
cdh the nutritional cause of rickets and pellagia and adheres to the possi 
bihh of infection in scum and endemic goiter It is refieslung to find our 
Ignorance on manj points so frankh and manfally stated the histones of the 
mediea! sciences and the conquests of sanitation are not lessened bj an 
acknowledgment of our limitations 

“Epidcmiologt has not jet been clearlj defined Vaughans conception 
IS broad and deep He includes ant information concerning a disease that 
thious direct or collatert! light on its tngaiies or that maj be useful in pre 
tention or eten m iiiiderstnndmg its nature He dratts a sharp distinction 
bettt eon epidemiologt and bactcriologj msisting that tlie former is verj much 
broader and embraces the latter He emphasizes the point it ell known to 
epidemiologists that some diseases Here norked out and sufSeientit well 
knottu to form the basis of rules aud regulations for their pretention and con 
tiol long before their causes had been discovered He cites cholera as an 
et:ample and he might hate added jellow feter and other infections The 
historical side of each infection is illuminatmgly drawn and the statistical 
side IS illustrated tilth special examples taken largelj from American ex 
perience 

—Henry P Vaughan 
Detroit 

Editor s Note 

Dr ^ augUan s nbilitv to inspire Tfitb lasting cntliusmam \ as not limited to the chss 
room or the rostrum Of this the cnrccra of hia fi\e sons bear eloquent testimony Three 
bnio been phvsJcmHS and one is \ Doctor of Public Health 

His oldest chose tuberculosis ns Ins spccinl studv aud nt the tunc of his death ivas 
the director of tuberculosis actnities in Detroit 

Hta second i ueUhnoun surgeon lin contributed to our knowledge of cancer through 
immunologic investigations 

The third sou has espoused the classics and the romocco languages in which ho now 
holds a professorship in the University of Cahfonua 

The fourth luia selected Public Health as his life b work His contributions in this 
iloM have already non him the Presidency of the American Public Health Association 
The fifth son is devoting lus endcaaors to allergy aud clinical immunology 
Thus at least four of the lines of Dr 'Vaughan s greatest interest are being foHoued 
by his sons Dr Zinsser Ine said that it is questionable whether activities eo diversified 
can again be successfully combined in the life of a single individual It has taken the com 
bincd efforts of five sons to eontinne jb a modest my oH of the interests that were so 
earned by the father 



DOCTOR VAUGHAN’S CONTRIBUTION TO PRB'^rENTIVE MEDICINE*’ 


T O ]\IANT in this loom and, in fact, to near!} all peisons interested in 
public health ivork, the life of Victor Clarence Vaughan has been an in- 
spiration Bom in 1851 in Missomi, Di Vaughan became a pioneer in san- 
itation and public health eailv in his careei He continued this work thiongh 
Ins entile life, fii-st a pioneer, then a student and teacher, and finally master 
of the science Although Di Vaughan nas lersatile and spent many hours in 
allied sciences, his gieatest inteiest nas alnais iii public health fiom the verj' 
beginning to the end It nas indeed a piinlege to sit at the feet of the great 
scientist and hear Ins teachings in hygiene and preventive medicine No one 
could listen and not be impiessed Dr Vaughan, thiough his own personal 
effoits, and thi-ough his teachings to lus thousands of pupils and followers, has 
probablj saied and prolonged the liies of more human beings than any other 
one man nho eier Ined 

Foitunatelv manv of the gieat teachei’s thoughts neie put in print and 
T’-e non available as textbooks and leference boolis One of his eaily writings 
vas a piize essai on Healthy Homes fo^ the ITmLnip Classes This pamphlet 
was awaided the prize bv the American Public Health Association in the early 
dais of Di Vaughan’s career "Written in plain language so that it might be 
undeistood bs am one who could lead it, the little book has been of great value 
to the people Several teacheis of my acquaintance have used it as a text for 
lectures in hygiene 

Di Vaughan s accomplishments in preventive medicine were manv and 
noteworthv and an account of them would take so much time that it would 
not seem just to attempt it at this time A mere mention of some things done 
hi 0111 deceased fiiend, things nhich aroused the attention of the entire world, 
mai be m place heie 

Di Vaughan established, in 1887, the fiist laboratoiw of h 3 -giene in the 
United States 

Befoie the discoien of the Uphold bacillus by Ebeith, Di Vaughan made 
Expe) unental Studies on the Causation of Typhoid Fevei in the same yeai that 
his hi gienie laboratoin n as established 

Dr Vaughan discoiered and desenbed tyrotoxicon, a poisonous substance 
elaborated in cheese This important discoierj’^ was made during an investiga- 
tion of an outbreak of cheese poisonmg at Milan, Michigan 

Model Diets, pubbshed in 1887, nas forerumier of the many treatises pub- 
lished since then on balanced diets and contained much of the present in- 
formation, except on the subject of vitamins 

Dr Vaughan made the fust sumey of drinking water in the State of ]\Iichi- 
gan This was done before bacteriologic methods were knowm and the methods 
that ha d to be relied on were field and chemical laboiatorj- methods 

•Courtesy of Director of Alumni Relations 'Uni\ersit 3 of Michigan 
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In 1887, at tlie International Medical Conference the etioIo,jj of diphtheria 
was said to he sewage and watei pollution Di Vaughan boldU stated his 
conviotiou at tint id's important conference at which the best minds in the 
world weic present, that “diphtheria is not a tilth disease hut is induced bj a 
specific poison ’’ Tins remarkable stalcmciit was made before IQebs and Loeffler 
had made thoir announcement of the discover} of the diphtheria bacillus 

In August 1898 Dr Vaughan was appointed a member of the Typhoid 
Commission This Commission was appointed to investigate the unusual prev 
alcnce of tiiihoid and the excessive death rate fiom that disease among the 
American soldiers during the war with Spam The other members of the Cora 
mission weio Di Shakcspeaic and Di Reed Drs Shakespeaie and Reed both 
died before the completion of the task and it was left to Dr Vaughan to com 
plete it The results of his labors wire finall} published in two immense vol 
umes and the} cstablislied two monumental facts 
First the flv transmission of tvphoid 
Second, the direct contact spread of t}phoid 

Dr Vaughan s war record was one of accomplishment in preventive med 
icinc and public health He entered the service in 1898 at the time of the 
Spanish American War and during that service his most outstanding work was 
done on the t}phoid commission as alread) desciibed He also did commendable 
woik in the prevention of vellow fever during that serviee He contracted 
the fever himself but met it bravel} and fought it succcssfull} 

Dunng the World War his sei-viees to his countr} were invaluable Estab 
lished with headquarters at Washington, he had charge of the preventive med 
icinc work in all of the camps and was m general charge of all of the epidemics 
He dcsonbed his oxponenccs subsequent!} in a ver} valuable work on epidem 
lolog} 

For thirt} six }ears of his life Dr Vaughan was active as President of 
the Michigan State Boaid of Health He was appointed b}' Governor Begole m 
1883, ten }ears aftei the establishment of the Board, and remained a member 
under seveial subsequent administrations In 1919 when the State Legislature 
abolished the State Board and put in its place a single commissioner with an 
advisoiy board. Dr Vaughan no longei icmamcd on the board Dunng Dr 
Vaughan's service on the Board of Health, that institution grew from a small 
beginning to its present oigamzation which is considered second to none in 
the United States Dr Vaughan suggested and introduced man} activities 
and it can truthfully be said that his name stands as the foundation stone of 
public health work in the State of Michigan I have given but a ver} bnef 
resume of some of the works and deeds of Victor C Vaughan To have known 
him was to have loved and admired him to have worked with him was a ran- 
privilege No one could come into close contact with Dr Vaughan without 
realizing that he had profited b} such contact A complete compilation of his 
accomplishments and discoveries would bt a compilation of the most noteworthy 
accomplishments in public health work during the past sixty }ears The name 
of Victor C Vaughan is a svuionvm foi progress in public health 

— Guij L Kiefer, 
iansinp, Mich 



DR VICTOR C VAUGHAN 


Member of the AovisoR'i Board op the Hygienic Laboratory 


F ollowing the cieation of the Advison Boaid of the Hygienic Laboia- 
tory authorized by Act of Cougiess, July 1, 1902, Doctoi Vaughan was ap- 
pointed as a memhei of the hoaid February 23, 1903 IIis appointment was 
especially fitting because of the beginning public health iiiovenieiit of the time 
and because of the training and iieh expeiience he had had as a phjsiologic 
chemist, epidemiologist, and public health official 

The unfortunate outbreaks of disease attending the Spanish-Anieiican 
War, the iiici easing menace of diseases, especialR tjphoid fevei and yelloii 
fevei, and the rapidly deyeloping science of bacteiiologv had all contiibuted 
to a new awakening of public interest in health aftaiis 

Under the law just mentioned the Public Health Service had been recog- 
nized in the 109th yeai of its existence, the Hygienic Laboiatoiy had been 
given definite status m law and organized foi public health reseaich The op- 
poitunities in this field were great, but from the standpoint of facilities these 
weie lean years The lelative importance of investigations to be undertaken 
and the methods of making them, therefore, weie of prime importance It 
was the special province of the Advisory Board to consider these matters 
Pioblems of plague and hookwoim infection had alieadj engaged the 
Hygienic Laboratory Systematic studies of typhoid fevei next claimed at- 
tention In this field Doctor Vaughan was especially helpful fiom 1906 to 
1910 By reason of his bioad expeiience m investigations of the outbreaks of 
this disease in army camps in 1898, he made many valuable suggestions re- 
gal ding the conduct and interpretation of these studies They weie the first 
extensive epidemiologic investigations of typhoid fevei among the civil popu- 
lation, and may be said to have maiked a new eia in the control of excieta- 
borne infections 

In the meantime Kastle was working in the Hygienic Laboratory on the 
ferments of the blood Here again Doctor Vaughan’s knowledge of biologic 
chemistry was requisitioned In the extensive studies of Rosenau and Ander- 
son on anaphylaxis, also, he was profoundly interested This new phenome- 
non promised to have an impoitant bearing on problems of immunology Its 
spectacular demonstration before the Advisory Boaid in the spiing of 1907 
was the beginning of consideration of the subject by the board for a long 
period Doctor Vaughan had alieady been mvestigating the split products of 
piotems, and had extracted from various pioteins toxic substances which gave 
rise in animals to a s> mptom-complex not unlilie that of typical anaphylaxis 
In this as in other subjects he advanced origmal hypotheses to stimulate 
interest and study on the pait of laboratoiy workers It was the custom 
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regularh to ha^e members of the board address student workers in the 
Hj gienic Laboratorj In a particularlj !lapp^ minner Doctor Vaughan would 
present Ins hypotheses assuming, as he said, that his hearers were trained 
to consider phenomena not yet fully understood and to discriminate between 
proved facts and data nquiring confirmation For oier fnenta five years 
he remained a member of the Ada isory Board During tins formafic e period 
many fundamental problems received attention in tbe Iftgienic Laboratory 
These related to cholera plague pellagra poliomyelitis tepboid feier tuber 
culosis, typhus feaer tularemia, and other public health matters 

In compana aaith Professor V H Welch and Assistant Surgeon General 
J W Kerr he aisited places in the South, including Jldledgeaille, Georgia 
in 1917, avhere at the time Goldbergcr s epoch making studies of pellegra aa ere 
being conducted By these personal inspections it avas possible not cnla to 
suggest additional methods but to venfa progress alreada made 

In all the years of his association aaith the Hagicmc Laboratory he rarely 
failed to attend a meeting of the Adaisory Board Notaaithstanding the great 
demands upon his time and energies as teacher and research avorker in Ins 
oavn institution, be readily responded to orders convening meetings of tbe 
board 

For these important seiaiccs only nominal compensation could be al 
loaaed Under Inaa it is impossible to do so adequately Doctor Vaughan’s 
long tenure of office under these conditions is but another evidence of the 
avillmgness of men of cminenee to render public senioe without thought of 
remuneration other than the personal satisfaction m the good accomplished 
He avas in the highest degree a public servant He aaas more By reason of 
Ins scientific attainments he was an inaaluable adaisor and because of his charae 
ter he avas an inspiration to younger men aaorkmg for the puhhe good As a 
friend he endeared himself to those immediately responsible for the develop 
ment of public health research — a mayor function of the Federal Government 

— ffiiff/i S Cuimmno, 
Washington, J> C 



A FI6HTEE FOR THE CAUSE OF HEALTH 


The Mieitar\ Record of Colonel Victor C Vaughan 


D r victor C VAUGHAN m ]us delightful autobiography A Doctoi’s 
Memones remaiks, “My life has been determined by heredity and en- 
\iioiunent “ His grandfather, Wiibam Dameron, saw service in the Black 
Hawk Wai mtli the rank of Colonel His father, John Vaughan, for a time 
served m the Regular Armj Four yeais of the most impiessionable period 
of Doctoi Vaughan’s cliildhood were spent amidst scenes of internecine strife 
in Missouii during the Civil War, which taught him, in his mvn words, “to 
hate war and to love peace so deaily that I have been willing to do my small 
bit of fighting for it ’’ From this ancestiy and environment Vaughan received 
the impulses which directed his caieei along manj’’ lines of military activity, 
all of winch weie calculated to ameliorate the honors of ivaifare The hered- 
itary trend was passed on to his sons, all five of whom sensed as commissioned 
officers dunng the Woild War, thiee going to France The eldest, Major 
Victor C Vaughan, Jr , Medical Corps, lost his life by drowning in Prance 
after the Armistice 

Having graduated in medicine, having filled important positions in the 
Unnersitj of klichigan, and while dean of the Medical School, Doctor Vaughan 
left the scholastic quiet to do his share during the Spanish-American War in 
1898 After the proclamation of wai he was at the first anxious to enlist His 
eagerness for service is shoivn by a yellowed sheet in the files of the Suigeon- 
General's office, which reads as follows 


“University of Michigm 
Department of Medicine and Surgery 

Ann Arbor, March 26, 1898 
Geo M Sternberg, M D , LL D , 

Surgeon General, USA 

Dear Dr 

If there be anv need of volunteers for the Med 
ical Sennce and I am not too old, I nish to be 
counted in 

I suppose that you hive your hands full just 

now 

Tours 

V C Vaughan ” 

Immediately following a patriotic speech made before the students of the 
Unit ersity of Michigan, he was appointed by Governor Pingree on June 9, 
1898, as Surgeon of the Thiity-Third Michigan Volunteer Infantry with rank 
of Major, and was mustered m the same day He proceeded to Camp Alger, 
Va , foi dutv, sailing with his command for Cuba a few days later and landing 
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near Sibonc} The boat in ^\luch he discmbaikcd capsized when approaching 
shore and tlio occupants readied land by swimming Major Ynuglian shared 
this unpleasant experience with his college associate, Major Charles B G de 
Nancredc, Dnision Surgeon 

On July 1 1898, Major Vaughan was wth a command suffering several 
casualties which necessitated the application of first aid dressings under fire 
His eflicient services m this situation were spcciallj mentioned bj his brigade 
commander, Brig Gen Henrj M Duffield as a result of which he received a 
citation (Silver Star) for gallantry in action undoi date of September 17, 1921 
As Major Vaughan sajs in lus Memories, Unde Sam maj be slow in con 
fernng honors, but he seldom vvbollj forgets 

■While at Sibonc> Major Vaughan suffered from a very serious attack of 
jellow fever and for a time lus life was despaired of Soon after his recover} 
he returned to the Umted States via Tampa, Fla , on duty wnth convalescents, 
later proceeding in charge of patients to New York Under date of July 8 
1898, he had been appointed ^lajor and Dmsion Surgeon, U S Volunteers 
On arrival in New \ork he received orders to report to the Surgeon General 
in Washington for conference regarding the duty prescribed by the following 
order 

‘ War Department 
Adjutant General s Office, 

Washington August 18, 1898 

* Special Order** ( 

No 194 f 

*‘40 A board of medical officers, to consist of Mnj Walter Reed, surgeon, 

IT S Armj Moj Victor C Vaughan division surgeon U S \ olunteers and 
Maj Edward 0 Sliakcapeare brigade surgeon V S Volunteers is appointed to 
meet in this cit> at tlje earliest dato practicable for the purpose of making an 
investigation into the cause of the extensive prevalence of typhoid fever in the 
various militnrj camps mtliin the limits of the United States, under such instruc 
tions ns it mnj rcceno from the Surgeon General of the Army The board will 
call the attention of the proper comnianding officers to any insanitary conditions 
winch mnj exist at the camps visited by it and will make recommendations 
with a MOW to their proper correction The report of tho board will bo for 
warded to tlie Surgeon General as soon as practicable after the completion of tlic 
investigation contemplated 

* Such journejs ns maj he required under the above order are necess irj 
for the public semco 

‘ By order of the Secretary of War 

* H C Corbin 

' Adjutant General ’ 

In carrying out these instructions the board \jsited the follomng camps 
on the dates stated August 20, Camp Alger at Dunn Lonng Va August 26, 
camp at Fernandma Fla August 28 Camp Cuba Libre at Jaoksom lUe, Fla 
September 7, camp at Huntsville Ala September 10, Camp George H Thomas 
at Chiekamauga Park Ga , September 14, camp at Knowille, Tenn , Septem 
her 30, Camp Meade, near Harrisburg Pa Careful im estigations were made 
at these encampments along all of the lines then known to epidemiologic 
science Patients who had been transferred ciseuhere were methodicall} 
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uticed One of the fundamental eonclnsions of the hoaid was to the effect that 
little malana had occuiied and that the pi evading sickness had been tjiihoid 
fevei, vhieh was either uniccogmzed oi else diagnosed %ery late m its course 
About 20 per cent of the men at the national encampments were thought to 
have suffered fiom this disease In view of the pievalcnee of tj’^phoid fe^er 
at that time thioughout the Umted States, it was considered probable that 
neaily eveiy regiment had brought to camp one or moie cases of tjphoid in 
the incubation oi prodromal stage, and that the spiead of the disease among 
the troops had been mainly from camp pollution — soil, latiines, blankets, cloth- 
ing, tentage, etc , and 1 h direct contact from man to man Flies were con- 
sideied to be impoitant spieadeis of infection, from the pooilv kept latrines 
to exposed food Water pollution ivas not deemed an impoitant factor in 
the dissemination of the disease through these camps The pi ogress of typhoid 
infection nas shomi to be characterized bi a senes of company epidemics In 
view of our present Iniowledge of the impoilancc of cairiers and missed cases 
in the spread of localized epidemics originating in the kitchen, it is interesting 
to note that this idea had not come into being at the date of these investiga- 
tions and was not even hinted at in the repoit of the boaid 

The findings of the Reed Vaughaii-Sliakespeare board led to veiy marked 
improvements in our methods of liandlmg laige bodies of men in camp and of 
tieating them in hospitals, thereby contiibuting mateiiallv to the success of 
preventive medicine before and during the Woild Wai One conclusion of 
the hoard, since lealized to a large degiec, was that “gieatei aiithoiity should 
be given medical offieeis in questions relating to the liygiene of camps ” 

A pieliminaiy abstract of the Boaid’s work was published by the Govern- 
ment in 1900 Major Vaughan labored on the final assembling and analjsis 
of the roluminous data until June 30, 1899, on whicJi date he was lioiiorably 
mustered out of the Federal service Aftei this he voluntarily continued to 
vork on this subject until Januaiw 31, 1900 Jilajor Sliakespeare, whoso ex- 
tensile experience with epidemics of cholera and typlioid had been of great 
lalue during the investigations, died suddenly on June 1, 1900 Majoi Reed, 
whose time was much occupied with his epochal yellow fever leseaiches, had 
the repoit in charge until liis death on November 23, 1902, at which date it was 
still unfinished The completion of the manuscript and supeiwision of its pub- 
lication by tlie Govemment Printing Office in 1904 with the funds appropiiated 
hv Congiess was earned out hv Major Vaughan The finished work in two 
laige volumes entitled Repoit of the Ongin and Spiead of Typhoid Fever in 
U 8 Mihtary Camps During the Spanish Wai of 1898 is a masterpiece of 
painstaking analysis and beais the following words of appreciation 

"War Dopartmont, 

Office of the Surgeon General, 
Washington, November 1, lOOl; 

• 

"Professor Vaughan, nl.ose special fitness for this work is well knowm to 
the medical world, Ins labored unceasingly to put the full report m sueh shape 
us to make it a classic not only for the study of the epidemiologist, but also for 
the use of the entire medical profession 
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“I desire to p\prt3s mj appreej'ition of the results of Jus 

p'tiuatnkmj, and intelligent iiork 

* C L ileizimnn, 

Assistant Surgeon General U S Armj 
Acting Surgeon Qeucrnl ' 

Doctor Vauglian s sen ice m the mtciest oi tj-phoid prevention did not 
cease with tlie publication of tbe vvoik of the Commission In 1908 the lledieal 
Ecsene Corps of the Ai-mj was oigaiuzed bj Suigeon General E M O’EeiUv, 
and Doctor \ nn^han was commissioned ns 1st Licutenint with rank fiom 
lulj 5, 1908 being one of tlie fiist icei-uits m atcoidance vnth Geneial 
O’Eeilh ’s poliev ol Invong the coips Imdid bv some of the outstanding phj 
sieians and suigtons in the count! v Following the report of Majoi F F 
Eussell regarding tiie pneticc of niitit>phoid inoculation in Europe, Doctor 
Vmghan was called into ittive service December 5 to 12, 1908, nud was de 
tailed as a member of the boaid appointed to consider this report Aside from 
the Surgeon Genenl and Al-ijor P F Russell who was recorder, this boaid 
consisted of the following mcmbeis of the Aledieal Ecsene Corps Dr Wm 
Councilman, Di John 11 Mvisser Dr Alexandei Lambeit, Dr Simon Plesner, 
and Dr Wm S Thavci The board found that antitjphoid inoculation was 
a safe and piacticablc method for diminishing the amount of tj-phoid both in 
peace and war it recommended its use among aU forces m time of war and 
its immediate intioduction in the hospital corps and amj nurse corps and 
among volunteers from other branches of the scnacc The recommendations 
of the board were approved and formed the basis of 6 0 10 AVar Department, 
1909 A little later antitjphoid inoculation was made compulsoiy for the en 
tire Alan} and Nav} The practice of t}plioid vaccination is eonsideied to be 
one ot the most important faetoi-s which led to the greatl} lednccd mcidenee of 
the disease in the Regular Aianj and to its relative infiequenc} among all 
classes of militai} personnel during the "Woild War 

Although at the outbreak of the Spanish American War in 1898 Doctor 
Vaughan had raised the question as to whether he was “too old” for mihtar} 
duty, we find no record that this issue was again raised by him when nineteen 
}ears latei, the United States embarked on its much greater venture in the 
World AVar As m 1898 he was impatient for service Doctor Vaughan was 
promptl} called to the assistance of the country when war appeared imminent 
During the winter of 1916 1917 when it beeamo inereasmglj probable that 
our country would be drawn into the conflict, the National Ecsearch Council 
of the National Academy of Sciences, including on its roll eminent men from 
every bianeh of scientific endeavoi, began to gather information which would 
be of use in case of an emergency Doctor Vaughan looked after medical af 
fairs for the Conned and made frequent visits to AVashmgton and Now A'ork 
being in close touch with General Gorgas and the other personnel of the Sur 
geon General’s Otifiee Among the subjects considered were stenlization of 
dnnking water, ventilation of bai racks, uniform clothing rations, typhoid and 
smallpox vaccination, detection of disease camel's treatment of the gassed 
protection of the ears from effects of high explosives provision of laboratories 
bacteriology of wounds, and the proenrement of medical supplies Later the 
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National Eeseaich Council acted as the scientific component of the Council of 
National Defense AVai was declared on Apiil 6, 1917 Already a lieutenant 
in the Medical Beserve Coips since 1908, Doetoi Vaughan was ealled to active 
duty April 26, 1917, having been promoted to Majoi on April 9, 1917 He was 
assigned to duty ivith the medical division of the Council of National Defense 
wheie he continued to be engaged with many of the problems listed above, and 
in addition confeired frequentl 3 ^ witli Gcneial Gorgas and seived on a com- 
mittee to sciutinize the qualifications of the numberless applicants for com- 
mission in the Medical Depaitment In August, 1917, he was definitely re- 
lieved from duty with the Council of National Defense and assigned as head 
of the Communicable Disease Section of the Division of Sanitation in the Sur- 
geon-Geiierars Office In this position he had immediate supervision over the 
current reports of communicable diseases from aU the eamps and hospitals in 
the United States, compiling statistics, developing giaphic charts, analyzing 
data, and investigating methods of disease prevention He emphasized the fact 
that a much greatei prevalence of lespiratoij diseases was found in those camps 
wheie the population was drawn laigelv from luial eommumties With the 
assistance of Capt Gcoige T Palmei, he piepared a valuable artiele entitled 
Coimnumcable Diseases in the National Giiaid and National Army of the United 
States Dwinq the Six Months From Scptembu 29, 1917, to March 29, 1918, 
which was published in the Journal of Laboratorv and Clinical Medicine, 
Vol III, August, 1918 


During lus period of active duty. Colonel Vaughan made a great number 
of inspections lelatmg to medico military activities In June, 1917, Col Fred- 
erick P EejTiolds, Medical Corps, and hlajoi Vaughan proceeded under of- 
ficial oiders to Ottawa, Montieal, and Quebec foi the purpose of reporting 
upon the adnunistrati\e and sanitarj’^ pioceduies of the Medical Department 
of the Canadian foices One of the most impoitant seiwices rendered by 
Colonel Vaughan had to do wuth the numeious samtary ipspections he made 
during the latter half of 1917 and the spring of 1918 On many of these 
journej's he accompanied General Gorgas Measles, pneumonia, and meningitis 
weie then causing much ansiety thioughout the countij'’ Colonel Vaughan’s 
laige experience w^as of much value in these troublesome times and the prestige 
and authoiity of his name assisted greatly in maintaining morale and in sup- 
porting the policies of General Gorgas Among the points visited between 
September, 1917, and Febiuary, 1918, weie Camps Funston, Beauregard, Pike, 
owue, eiiei, Doniphan, Wheeler, and Custei Other inspections were made 
during the influenza epidemic in the fall of 1918 To quote his oivn words 


‘ I went to Camp Devens as soon as influenza was lepoited and the realiza- 
tion of the uttei helplessness of man m attempts to control the spread of this 
disease depiessed me beyond words We aie inclined to boast that the age of 
pestilence has passed, but, with a fair acquaintance with the history of epi- 
demics, I dale say that the woild has never before known a pestilence more 
in espiea , more intensive and appalling in its progress, or more destructive 
to life, than the epidemic of influenza which apparently came into being and 
grew in violence as the World War passed through its final stages It seemed 
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that Nature gathered togetlier all her streiigtli and demonstrated to man hon 
punj and insignificant lie and his forces are, with all his murderous maehinerj 
in the destruction of his fellows We have not passed hejond the age of 
pestilence Jluch has been done in man’s struggle against disease, but greater 
things are to be done There has been no armistice signed between man and 
disease Influenza pneumonia, cerebrospinal meningitis, poliomj elitis, and 
tuberculosis are still using weapons against which our defense is quite in 
adequate Thev employ strategj in approach and attack which we do not 
fullj understand In this war against epidemic disease we must not permit 
the elation due to past victories to make us less careful and thorough in prepara 
tion for the battles of the future ” 

Between inspections Colonel Vaughan was engaged in duties connected 
with the stud} of current epidemiologic records received in the office of the 
Surgeon General B} par 161 Special Order 118, War Department, Ma} 20 
1918, he was made a member of a board of medical officers appointed to in 
vestigate the nature cause prevention and treatment of pneumonia and its 
complications in the camps vnthin the United States The other members of 
this board were Col Deane C Howard Col Prcderiek F Russell, Col William 
H Welch, and Contract Surgeon Rufus Cole During this investigation he vis 
ited Camps Gordon Devons, and Wheeler and General Hospitals No 6 at Fort 
McPherson, Ga and No 12 at Biltmoro S C 

In 1922 Colonel Vaughan assisted b} Henr} F Vaughan and George T 
Palmer, published an extensive and notable work entitled Epidemtology and 
Public Health The discussions regarding t}'phoid fever, malaria, measles, 
pneumonia, influenza, and cerebiospinal meningitis are to a considerable ex 
tent based upon Colonel Vaughan s expenence in the Arm} and represent his 
matured thought on diseases which have pln}cd such a vntal part in our wars 
The chapters devoted to these subjects contain careful anal}ses of militar} ev 
penences which should be studied b} every medical officer 

Colonel Vaughan was promoted to the grade of Lieutenant Colonel with 
rank from February 11 1918, and to the grade of Colonel with rank from 
Apnl 30, 1918 He was honorably discharged from the Federal semce Feb 
ruary 14, 1919 

In appreciation of his services to the Albed cause the Republic of France 
honored him with the decoration of Chevalier Legion d Hoimeur 

Colonel Vaughan was a man of pleasing personalit} , mild mannered } et 
inflexible in carrying out the pobcies which he considered necessar} to at 
tarn his aim of preserving health A long and honorable record, the prestige 
acquired through his addresses and publications and the energy displa}cd in 
prosecuting investigations together rendered his semces of inestimable value 
to the Surgeon General during the trjnng period of the World War His ex 
ample of devotion to the pubbe welfare is an inspiration to physicians both 
in and out of the military service His worth to his countr} was recognized 
by the award of the Distinguished Service Medal with the following citation 

“Colonel Victor C Vaughan, United States Arm} For exceptionallv 
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meiitoiioiis and conspicuous service During lus seiiice in the Office of the 
Surgeon Geneial lus contributions of advice and information liave been of 
gieat value to the Aimy in connection with the control of communicable dis- 
eases Dining the recent epidemic of influeiiva, in particulai, his woik was of 
extieme value ” 

— Meintte 17 Ireland, 
Washingto7i, D C 



OUR COLLEAGUE DOCTOR VICTOR CL VRENCE VAUGHAN* 


' I ’0 BUT fe^\ IS it gucn to lca\c upon tlic norld so stioiig and endiuing an 
imjircss as that of our colleague, Victor Clarence Vaughan His life eunc 
Mliicli stretched out to near fourscore ccars shous almost to the end an ascend 
mg arc and one which leaohcd to high leads of attainment 

"When his more strenuous acticities ncic alreadj behind him, out of a 
rich e\pcricnec, with abundant leisure, and near the libraries of the national 
Capitol, he began the wilting of his Epidemtolog]j, through which he hoped to 
project himself into the future Tins authoiitative work he was spared to com 
pletc and to sec issue from the press and then inth the retrospection that comes 
in the sunset of life while act m full possession of his inteUectual powers and 
wath a a laid memora scared} impaired, he set doavn the stoij of his eaentful 
life In his A Doctoi a Memories with greater success than has been giaen to 
most others he was able to impart to the printed page of his life ston the in 
tenselj’ human side of his pcisonalita and to leave anth his readers a measure 
of the peculiar personal charm of the Vaughan aae knoav and loacd 

And aahat a eircle of fnends he had made to read his storj ' There was 
the gioiip of uniacrsita avorkeis almost the entire medical piofcssion the arma, 
the scientists of the goa emment bureaus, the medico legal fratemit} and that 
wider circle with which he had touched elbows on his e\tendcd traaels both in 
this country and abroad 

M} colleagues upon this memorial program haae ahead} touched upon 
the professional life of our fiaend, and it has been left to me to speak of 
Vaughan, the man apart from the avork in lus chosen field 

In his married life Vaughan avas peculiarly blessed, and his famil} circle 
was to him a continual source of inspiration and help The five sons seemed 
to inherit the high ideals of their parents, and each carved out for himself a 
cai ecr of usefulness in the intellectual field four of them in the medical profes 
Sion, and in their success Vauglian had a father’s jO} and pride 

Hardl} less deep and strong in him than the love of home was the loae 
of country While a boy on a SLssoiiri farm during the Ciail War between 
the States he earlj became familiar with the horrois of war and especiall} 
with the brutalit} and license of guerrilla bands in border warfare which 
culminated in the raiding of his home An intense hatred of war was thus 
bred in him, but one which never blinded him to his duties as a citizen of our 
common countn and so in both the Spanish American and the World War 
he promptl} volunteered for actne service In 1898 both b} precept and e.\ 
ample he stirred the student body into a blaze of patriotic fervor, and as major 
in the medical corps of the arm} he seried wath distinction through the Santi 
ago campaign in which he neaih succumbed to an attack of aellow fcicr 

Cnut V of DIt -ct )i of \Uimnl Relations Universitj of Rllchiean 
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mentorious and conspicuous sen ice During his service in the Office of the 
Surgeon General his contributions of advice and information liave been of 
gieat value to the Aimy in connection ivith the control of communicable dis 
eases Dining the lecent epidemic of influenza, in paiticulai, his nork was of 
evtieme value ” 

— it/c? nttc IF Ireland, 
Washingion, D C 
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ago lie Mas instrumental in founding Its niembci'ship has been limited to 
tnentj men mIio must be incmbera of the fncultj, and it has met fortnightly at 
the homes of membew foi social iiitcicourse and for intimate discussion of those 
problems m mIiicIi Us membei's aic most Kcenh inteiested Unless absent fiom 
the citj It Mas raie for Vaughan to miss a meeting of this club, and he brought 
to It a ncici failing good cheer, a fund of humor, and a wealth of stories out 
of his caned e\ptriLnec3 Discussion of the paper over, Deans Vaughan and 
Coolej became the center of an intmnte c'tchange of viens on topics of the daj 
and especially the campus, and of anecdotes diavrn from eicperiences in many 
fields Here ns noMhoic else this gioup of his colleagues came to know and 
love the man of high ideals of geneious impulses, of stiaightforward methods, 
and of keen mteiost in liis fellovi uorkers both m the University and through 
out the couiUrj Ills passing from among us has left a void of which we are 
today keenly avvaie and one mIiicIi is not liKclv to bo filled 

— 11 iliiom H Hobbs, 

Ann Arbor, Mich 



DR VICTOR C VAUGHAN AND HIS RELATIONS TO THE 
NATIONAL RESEARCH COUNCIL 


TOURING the Ciril Wai President Abiaham Lincoln stimulated the foima- 
tion of the National Aeademj^ of Sciences Aihich mehided the leading 
Amencan men of science who gave fieeh of then advice on all technical mat- 
ters to the Piesident and to Congress This bodv eontinned its scientific de- 
liberations dmmg the yeais of peace fiom 1863 to 1916 and was recognized 
as the highest court of appeal, although infrequentlv called on officiallv bv 
the goveinmeut to settle vexed scientific questions 

It became evident to most thinking men in 1916 that the United States of 

mvolved in the Woild War uhich was sweeping 

a nobev nf 1 T Ple'iged by President Wilson to 

for entrance into^tl ciiminal to lemain delibeiately unpiepared 

lor entrance into the arena of wai across the seas 

fZTlZ sovernmeotal confo] A, a chartered bodv .t was free to 

tendered Its setvices to Piesident '>5' “nnomons vote 

furthe. a wise etcTin 0 !^“ “T' 'f 

democratic snbsid.aiy which it clmstenM Tim N T™®? w 

This Council was designed and has s,n/^ The National Reseaieh Council 

aU scientific questions, both national and insert 

which covei the entire realm of science ®eveial divisions 

of the Academj to bring inS^'evSence thfs ''"T’ " ™embeis 

Its repiesentatiou m all national societies 
fitted for each problem as it aiose TTp ^ 

committee which made the Research Com3.!i^ executive 

mg the trying wai yeais of 1916-1919 and f) ^ country's needs dur- 
on Medicine and Hygiene Wi+v, n ^ chaiimau of the Committee 

edBe of what war eould Lan tam 

dertook to asceitam and to formulate tl, Dj* Vaughan un- 

m the care of troops in camp and ni the^^fieli? significance 

General Gorgas and other governmental nfs mtiniate fiiendship with 

obtain their unof6eial expressions of onm possible for him to 

liitheito unprecedented number of T mobilization of a 

from disease «^ean in safeguarding them 

Dr Vaughan not onlj formulated the vital w m 
undertook to obtain the best available ad P’'oolems at issue but at once 

was better infoimed as to active eeni solving them No one 

ers 0 research and authority in the 
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uliolt field ol nudicnu m tlu m iii\ ictnr uniMisit\, ^o\timututal, and pii 
Mto lalioratoiifs Ho Ins hsitd m Jus 'lutobIf)^mI)lI^ some of the problems 
2Jeediiiff 9ohitiOJi as follows 

1, The hist nntUod ot diaikm^ ittr foi tioops m canton 

ineiitb, oil the imieh iml on tin fijin^ lino 2 the ecntihtion of baiiaeks 3 
soldiers’ elothnir, 4 lations 5 the best methods of ^acclnatlon a^iinst both 
smallpox ind teplioul to\ir (> the tu itmout of wounds, 7 the tientment of 
poisoning null dcadh gassts H the ptoMsion ot supplj of medicines, 9, the 
piotection of the ear a,^ainst high ixplosiees 10 the detection of disease cai 
iiers and then tnafnunf 11 pioMsion of diagnostic Inbontones m both 
equipment and persoaiul and 12 tin baetenolog) of n omuls 

It might nppiai from Di ^ au^hau’s recital of these pioblems tint the 
regular officirs ol aim\ i i\\ and public health senice not onh appieeiatcd 
these probkiub hut knen hfbt hon to sol\e them \o one outside goeern 
mental ser\iet could to In suie undoi'.tand so nell the needs and responsi 
bilitics that would d(\f>h( on thost m actise senice but tin %erj soiidant} 
and rcsponsibihtN of tlnst sinicis shut tlum off fioni constant contact with 
the peiennial lountaiu In uK of pioguss in unnci situs and cnilian life 
t\hcie the dtluati giowth of nseaieh is fostiied b\ ficedom fiom less foi 
maliml methodb of Iif< 

The two inwl\ organi/id ciMlinn adMson bodies tlie National Rcseaich 
Council and the ( onned of \ntionil Defmce, weic in a pnrticuhil) ad\an 
tngeous contact position bitwetii offitinl need and respoiisibi1}t> and nongo^ 
eimnciUil knouhdgi ind nsiaich abdUi \o one could ^ppuciate better 
than Di Vaughan botii snUs of the question no one was better fitted thiough 
charm and stungfh of peisonnlifi to bring about the delicate adaptations 
which the bitintion (Umnnded 

j\s a result of tinsc ad iptafions foi something like a ; cai (191b 1917) the 
medical forces of the Touted States found themsehes prepaied m an amazing 
degree for then responsibilities avhen this countr\ enteied the war It is not 
within om pioMucc to consider the ainu recoid of Dr Vaughan during the 
World Wai ns chief of the Duision of Epidemiolog\ all niajoi qinstions of 
the health of our troops came under his wise surveillance He still continued 
Ins unofficial interest in the National Research Couneil dining its entire ptnod 
of war organization 1916 1919 

When the National Research Council entered in its peimnnent or^ani/a 
tion m 1919 Di \aughan was as e%er a guide and counsellor not onlj m its 
Medical Dnision but in its laigei relations He remaiiud mtnnatt]\ con 
nected with it thioughout the remainder of his life When rehoeed of his 
uni\ersite lesponsibiiities m lliclivan Dr Vaughan was foitunatcl’i able to 
ser\e actiieh as the Chanman of the Medical Dnision foj tno difTereiit ^eals 
(1921 1922 1925 1926) As the first chairman of the permanent organization 
he was able to shape maiij of the important policies which liaie made the 
medical dmsion useful notabh m the establishment of the fellowships in 
medicine foi which he was Inrgeh responsible 
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It seems fitting indeed that the last actne duties of one whose life nas 
filled with a multiplicity of personal and public sei vices should have been m 
Washington at the very centei of oiu national interest, and particular!} con 
nected with an organization destined, we beheie, to become a dealing house 
foi forwciiding reseaich both national and international in scope It served 
to emphasize the productive scholaiship and scientific eminence for which 
Di Vaughan mil always be remembeied 

— F)cdc)ic]i P Guy, 
Nezv Yo)l 



AN APPRrCIATION* 


A CCI PTINC tilt (Iifinition of giniiis as lomail able aptitude foi some 
special pursuit s piiiistnl in„ biogiapliti Mould find lumbclf at once and 
irrcconcihbh at isniinot iiith Di Vaughans estimate of liis oum qualities 
He Miites 111 A Doctof 6 Mtmoncs I am not a Chinaman and do not pncticc 
ancestor MOi'sliip but I do lesjiect mj foiebtais and acknoivlcdge mj indebted 
ness to them Tliei bait transmitted to me no spark of genius I am not 
an are that am of tlitm cm possessed such a gift be it iii form of a blessing 
or a cuise ’ 

His desetnt in the mattiaial line iias fiom blench Huguenots iiho came 
to this coimtij in 1699 sittkd at fiisit on the James Eiiei and cventiiallj be 
came dispersed tbioii^h liiginia and North Caiolina His familj so fai as 
he could asceitiiii, hied constantlj plain people honest according to the 
standards of its seieial gciieintioiis and rebellious to dictation fiom otheis in 
religion, moials, and polities ’ 

Ample confirmation of tlie final senttnee in the picccding quotation from 
the Memories is furnished bj an episode in his eaicei at the Unuei-sitj of 
Miehigan While the mattei of promotion «as pending in the Board of Regents, 
the eharge of atheism Mas introduced To Dean Palmer mIio in agitation re 
aealed this and suggested the importance of denial ho said ‘ Tell the Board 
that I dcelmc to make confession of faith to them The position coneems the 
teaching of science and has no lelation to leligioiis belief ” 

And resistance to cocicion Mas natural and ingiaincd An ancestor fought 
in the Reioliitioii, a rolatne had part in the Black Hank AVar, another Mas 
surgeon in the Confedeiate Armt and Ins father sened for a time in the 
United States Armj 

Di Hubei t Worl president in 1920 of the American Medical Association, 
IS quoted as sat ing A oil all knoM that Di A^aughaii is already knoivn as 
the greatest man in Ameritan medicine in Michigan and a great mani of us 
believe ho is the greatest man in Amciican medicine todav ’ Obvaoush aji 
praisal of the values of such a life must bt a composite product and can from 
no particular pen, however facile appear even mcasiirablj just and complete 
Much less may an estimate fiom the present writer all too ill equipped for 
the sei-vice, fulfill lequirements and be satisfving The opportiinitj is wel 
corned, however to pav tribute to this cvtraordinai-j man mj fiicnd I ad 
mired him and to emploj a good old fashioned woid, ‘ liked him Pven con 
fidence or suggestion he ever gave me was prized and for mnnv, manv jeai-s 
I felt definitelj at home in his companj 

Mj memoiics of Dr A''aughan haik ’wav back to the winter of 76 7 when 
joiing, verdant, and inadequatelv prepared I became a student in the Med 
leal Department of the Universitj of Michigan He was also joiing — five veais 

CoiirtP'^j of the Journal of tlic Michfean 9tate Arofllcal ‘=?ocictA J H Denip tor rUlor 
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my senior — but he had a ciiltuial and pedagogic background In passing, it 
mar be mentioned that nothing whaterei ot this was displajmd in his attitude 
touaid students Indeed, his srmpathctie nndeistanding and consideratencss 
1 elated him perhaps more closely with them than rvith the teaching staff of 
the department, all older and highly woitliy men ulio had armed Horvevei, he 
eras at that time defuiitelr on his uar to distinction 

From Mount Pleasant College, Missouri, uhcre he was graduated in 1872 
and taught Latin and chemistij until 1874, lured by Douglas and Prescott’s 
Qualiiatnc Anahjbi', uhieh decided in his mind the long-debated ciuestion 
y bethel to choose the classics or scieiue for his life work, he came to the 
Lniieisitr of Michigan foi postgraduate studi There he acquired in 1875 
the degree of Master of Science, m the follouing >eai that of PhD, and in 
1900 an LL D 

He entered the Medical School in 1870 and was graduated ti\o rears 
later Before matiiculatiorr thciem he had acted as rolrintarr and temporary 
demonstrator rn the dissecting room His appointment as instructor rn physi 
ologic chemistrr iolloried the cnioiced retire'ment of Professors Douglas and 
Pose rvhich came about thiough careless business methods and rvas, he declares, 
a regrettable and soirorrful affair ” 

In his fiist appearance before the student body he tactfullr avoided am 
subject in chemistiv and spoke on ‘ The Stiuctuie and Function of the Kid- 
nei ” Poteiitiallj hostile paitisans on both sides of the contioreisy rrcic 
placated and all rrent out singing, “He’s a Jollr Good Fellorr ” Commenting 
upon this ill “Memories” he rvrites ‘During the fortr-fire rears that I con- 
tinued to lecture to medical students not one has ever shorrn me the slightest 
disiespeet in classioom or clservheie ” 

Dill mg mj brief student dars in the Univeisiti he rvas instructor in the 
chemical laboiatoiy over rvhich presided the distinguished Dr A B Prescott 
r\ho “rrith a benignaiit smile and a genial voice ansrreied tlie students’ queues 
both the vise and the unwise ” What Di Vaughan thus rr rites r\as equallr 
time of his orni painstaking efforts greatlr appreciated br students Theie 
was naturallr nothing rrhieli savoied of intimacy betrveen himself and them 
but a coidialitv existed in then relationship My orrir aeciuaintance rvith him, 
of course quite casual at the time, ripened ercntuallj into enduiing friendship 
and IS tieasuied as a choice possession 

I nerer suspected until encountering the story in A Doctoi s Mcmoiiei 
that his eailr education had been all ’round of such a liberal character That 
he r\as gifted as a teacher all haring acciuamtancc with his methods can tcstifr 
and it IS plain that familiar itr rrith the classics lent much to the rr ell-chosen 
diction present in both his verbal and rvntten productions 

It was the theoir of President Terrill, the “greatest educator (he) ever 
loierv,” of Mount Pleasant College, nheie Di Vaughan became the “Alpha 
and Omega of the adraiiced class in Latin.” that no one “knorrs am thing 
until he can state it in rviitmg ” 

To Dean West of Pnneeton, Di Vaughan said “Although my adult life 
has been giren to sciences, I rvisli to testifr that the first author to stimulate 
Ihc prnamidal cells of mr cerebral cortex rras old Viigil and even now in mr 
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old Tge, Iheic is onh one book Clinch I picfci to Viigil and that is Di’jden s 
translation, Mhicli I Had i\ith less cftoit ’ Of Professoi Piieze he T\ritcs 
that to be mill liim was to icttnc lessons m giacc ind conrtes} He was ma 
ideal of a Icanicd man I could not malt of him a Trojan lieio not c^cn an 
Acne is, he was a Viigil himstlf ’ 

Concerning Ins old home in JIissoiui, colored b> the imagination of 
Walter Scott the st itel\ lines of A iigil and the cloQuencc and wisdom of the 
great pagan, Cietio lie is no less than poetic Of the iieissitudes of child 
hood when dining the Ci\il n biothoi was ann^cd against brothei and 
wlicic ho Icaiaicd to hue pence so deaih that a willingness to fight for it 
dc\clopcd, ho wiitcs thiilhngh but without bitteinoss 

“Whnteid I ma\ luft nd to stn hedeclaies ‘wlieni im to make a speech, 
when I aetunlh bo^in to t dk I alwaxs gne cvprcssion to mj convictions ’ 
“God pit) the coiintn lie c\claimed in mental ficnzx at a mass meet 
mg whtic thcic was considcud a edl to aims foi the Spanish Ameiican War — 
‘ whose tiamps must fight its battles This speech Dr Vaiighan humorouslj 
xvritcSj bioiiglit about a commission from (loxeinoi Pmgrcc borne enlist be 
cause tlux lilt the soldui s life some for pntiiotic icasons but I icccntd mr 
commission because I t ill od too much ’ 

No manner of doubt exists in the minds of those who knew him well that 
he spoke fiom coiuiction Ills 1 inguage w is plain and forceful At a meeting 
of the State Medical Sociofi in 18S3 lit said I ha\o attended sex oral meet 
mgs but nexii befoic luxe I I nowni the Committee on Admissions to wait 
so long btfoie iciioitin^ Theie is an nppaunt intention at least to chol c 
ofl those who liaxc tomi hen to join this Soeictx Dining a sxmposium in the 
same boeictx m 1894 In inquiicd fl can hear Ins \oicc] whethei theic wore 
am bacilli m those gunua pigs imwheit in those guinea pigs, whin thex died 
of tiibciculosis The one intirio^ated could not leplx oft hind He 
(Vaughan) thought tlu logu emidoxod in the discussion w is bad that the 
onh jiossibilitx of eontiolling the spicid of consumption consists in the dcbtiiic 
tion of the bacillus 

Those xxho haxe bicn jiciplexcd md iiiitited bx the fieqiient neologisms 
puncxed in medical nomcnelatuic no entitled to a chuckle oxti bis pionoiiutc 
ment, the eoining of nexx xxoids is sometimes inistnl on for prOr,icss in science 
His Memoiies are shot thioiigh xxith piactical humanistic philosophx 

Fiom earix xinrs at the Uinversitx the Vnughnii Jiomo was m open house 
for students During foitx fixe xuirs of teaching no giaduatt of tlie Medical 
School escaped an imitation tlicic His disciphnarx mcasuics towaid the 
careless and intemperate con isted at fii-st in a warning xxhieh betrnjed acquaint 
anee chapter and xeisc xxath the student s shoi-tcommgs He w is accustomed 
in clisses to emphasize the dangci to othoi*s thioiigh impiiie contacts His 
“as an mdixidunl xoii aic of no impoitnnco amliow nsk getting xencrenl 
disease if jou must was apt to be efficacious with the lustful 

His use was rapid In 1887 he became dean of the medical fneiiltx 
Among his clioicc Mcmoiics ’ aie ippiceutions of Ins sometime colic igues 
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Dr Fold “knew anatom-s, both human and compaiatue He lived and 
tauglit it in a -way that held the individual attention of eveiy student — ^lie 
aw.ikencd a love for it in Ins heareis ” 

Alonza B Palmer -was “a great teacher of internal medicine ” 

George E Fiothingham “iias my picceptoi and I eaiinot speak of him 
ivitliout love and leverence ” 

Maclean was a most fascinating man “I do not think that any teacher in 
the Unnersity inthm mi times was so gicath admiied by the students as he ” 
Of Hr Chailes B dc Nanciedo he writes, “I cannot overestimate the 
sei vices rendered by this man to the Unnersity ” 

Of Di Bailing, Di de Nanciede’s sueeessoi, he “honoied his ehief and 
himself in a splendid way ” 

And of a veneiable fiiend, “I left the cottage bearing in the memory 
ehambei of my brain a portrait of a saint such as no old mastei evei painted ” 
When he lesigned from the Unnersit\, a new^spapei leporter asked for a 
list of his discoveries He Avas told that there were many impoitant ones and 
wms gnen the names of Doctois Nova, llubei, Warthin, Edmunds, Weelei and 
otheis ' 

Among my pleasantest memoncs are those of a visit to us in Flint Avith 
his charming AVifc and three sons, all later to be distinguished in medieine The 
family Avas on the Avay to Noithein Michigan Avhcrc apait fiom the carles and 
cares of teaching, of couit duties and medical piactice, he aaos accustomed 
to spend the summer months Anothei choice leeollcction is of a reception at 
Oak Glove to Dr SaAvvci, piesident of the State Medical Society Wittj, 
A^cisatile 111 ston^ telling, he was at his best on this occasion and those Avho Aveic 
piivilcgcd to lemaiii late will not foigct his contribution to the enteitainment 
ot the company, one of Avhom in sheer hjsteiical glee slipped fiom a chair to 
the ilooi 

Ncithci can I foiget an afternoon s diive, to which he lUMtcd. me, ahont 
Washington Its hist on, its topographi, its monuments were completeh 
famihai to him This was during the late wai What a fine soldiei he Avas ' 
How much the countiv is in his debt foi meritoiious serAicc duiing this and 
the eailiei embioilment of 1898 



\ ICTOI C ^ AUGII 


895 


In A Docto)\ Mcviu}ic^ (1926) he a\crs life has been dcteiminccl 

In hcmlit\ and cnMioiimcnt These aic the factor's that ln\e molded m\ 
bcinjr gi\Gii direction to its dc\clopmeiit marked out the course of its growth 
and set bounds to its actiMties Had cither been different from ulnt it A\as, 
better or woisc I uould ha\c been different from ■v\hat I ha\c been and from 
uhat I am ” 

In the same \eai I uiote as follows ‘ If one had ins life to Ii\c o\er, it 
would be an exact replica of the past — his reactions to his emironment would 
be identic il If emiionmont or reaction differed in anj particular it would 
not be ‘his life 

]\h last communication tiom him was dated at Washington, Apiil 27, 1927, 
and leads 

“I\rj Deal Old Fiiond 

“I lla^c just lead aoiit Icttei and aoui aphorisms The foianci I glcntl^ 
appreciate and the lattci I endorse in toto Although I am now in hospital 
I am hoping sometime in (he near future to meet ^ou m the flesh, when we a\i 11 
go orer our common expt nonces 

‘ With ]o\c 

“Yoru's tnilj, 

‘Victor C Vaughan ’’ 

— C B Bun 
Fhni, Mich 
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r\R VICTOR C VAUGHAN is lemembered foi liis gieat seivices to medi- 
^ cine and the medical piofession, with the same \iaimth of appieciatioii 
that surrounds the names ot Pastern, Koch, and other pioneers who were his 
contemporaries In his jeais of endea\oi at tlie Unnersitv of Michigan, his 
Moik in combating the germ enemies within the gates of oui aimies in Amer- 
ica’s last tivo wars, in his inspiiation of liundieds of medical lesearch woik- 
eis in his important part in the peace mobilization of science that followed 
the World War, he made contributions to cnili/ation that would have brought 
fame to a dozen men less intellectually tall than he 

One major benefit he conferred upon the uoild, his oun profession mav 
not jet appreciate, so quietlj and unostentatioiisU did he do his work Di 
Vaughan uas a pioneer among the adioeates of the popular r/ation of rrredi- 
eine And like the best of advocates, he practiced his theoiies 

I hare heard it said that uhen teaching lus classes at Ann Arbor he forrnd 
that if he used simple language instead of the more technical medical dialect, 
f lat mav be heard in medical meetings eren todar his students were better 
pleased and better instructed In some cases the technical language of science 
IS a comenient and necessair code for the concise expression of exact mean- 
ings, ut 111 other cases it is a dialect that serves the same purposes as the 
secret lanpiage of Indian nieclieine men Di Vaughan never hesitated to use 
plam English when it was most useful, he nerer failed to use the proper tech- 
1 len thej" were necessair IIis gieat uoiks on epidemiology are 

e lo u lea ing in spite of the fact that they are standard medical com- 
pilations 

Prom this insistence upon claiiU in medical literature, it vas a logical 

Sdw, V ^ Vaughan’s uoik that I knew best The late Dr 

Edwin E Slosson and I yeie engaged in the beginnings of Science Seiyice, an 

boi fe f ^ "''y 0 "' activities have 

tile wi t e' Weseritation of science to lajnien in such a way that even 

i^ay understand In our efforts to so ex- 
Ines rlH ®"J®'Vific research i„ vivid newspaper English that our 
nolities we with accounts of murders, baseball and 

limhan TtJT the encouragement and aid of Di 

tioll Iseafel P the division of medical sciences of the Na- 

lonal Eeseaich Council under whose roof we had our offices We interrupted 

him vhen he was in the midst of n , '' 

/ToTTiir,!/,™-, 1 + 1 4. i portions of the volumes of lus epi- 

demiologr we listened to stones of lut ^ 

I.nnfl tUnt n+u... f If e^pcneuces in fighting disease, and I 

Jl02^G tll3t OtllGrS IGit, 9S "W G CGrtaiTilv flifl flin 4 . j ^ n 

Tt, -Fonn 1 ^ 1 that oiu stones wgig the bettei foi 

it JLii tliG lacG ot silont shGoticism pq "fo i i « 

. epnmsin as to the possibility of telling the man in 

the street about science, Dr Vaun-liao i, i , 

1, a + . ^^Pleirished our enthusiasms More 

foimalhq he seired as a trustee of Science Service 

S'lO 
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I like to tbiiil til it theic was some sliglit leciproeal reaction that resulted 
fiom oiu diafts upon his 1 now ledge and time We discussed with him liis 
ambition, soon to be splendidU fulfilled, to establish under the American 
Medical Association a leputable popular journal of medicine and health to 
carrj medical and health information direct to the public There were at 
that time fiiiancialh successful so called “health” magazines that were doing 
much to spread medical misinformation 

Dr Vaughan s success in comertmg the American medical profession to 
the radical procedure of publishing a laj journal of medicine is too well 
known to be told heie Uygexa is a monument to him 

So let thtre bo addtd to other fond memories of Dr Vaughan the fact 
that he was a pioneer in tlu populauzation of science and an opponent of 
the ulen that nudicnie is nn art of winch the public must be kept ignorant 

— Waison Davis, 
Washington, D C 



AN APPRECIATION 


“A prince once said of a king struck down 
‘ Taller he seems in death! ’ 

And the word holds good, for now, as then. 
It IS after death that we measure men ” 


JIAy menioiialize but could not measuie a friend Tlieie is no lule to gauge 
the appiaisals of friendship, to measuie its boundaiies oi fix its limits 

I waive any attempt to evaluate Dr Vaughan’s contiibutions to scientific 
medicine No one could though otheis may list them Their influence in life- 
saiuig is beyond estimate or conjecture The direction of the first step, in 
anv lentuie, is more impoitant than its length The pioiieei in scientific 
leseaich must start from that knoivn, which is so little, plant upon it that 
which he has discoyeied aud protect then relation, before he mai safely ap- 
proach the unknown What seemed to us as intuition in Vaughan was con- 
clusions reached from exact knowledge New' vistas opened befoie him as he 
blazed trails thousands have since followed each electing a marker, per- 
chance a monument to scientific medicine, that the less patient or little skilled 
might lead as they traveled in seal eh of health foi the sick oi to protect the 
well against disease 

The University of Michigan Medical School, foi thiity yeais its Dean, is 

his imperishable monument Yet its students lemember it laigely because of 
its Dean 

To have seen Dr Vaughan in his own home, presided over by a peifect 
American wife and mother, surrounded bv five sons, mind meeting mind on 
the same plane of common inteiest, no lestraint, no disiespect, all interested 
in that piesented by eithei , the fathei with the boy’s heait, the man’s in- 
tellect, the scientist’s knowledge, the guest feeling that he belonged there— 
that was the test of a man, matured in every essential attribute Example w'as 
IS aini y monitor Piecept was left to those who hai'e nothing else to olfei 
^ ® upon death as a tragedj Tlie universal, human passion to 

pieseme this life with that hunger for life aftei death, has cieated the many 
lehgions of mankmd, all praying for futiiie existence Even the agnostic’s 
grave-side eulogy wkispeis the hope of immortalitj But he Imew that the 

J ^ ^ ^ ^ ?reat, alike, is lounded by sleep and, that man’s 

u uie as een provi ed foi First the life to be lived, then the SOI row of 
t ios» left, ^h.cl. he dreaded but could uot p.oteet a-amet Once he said. 

I can hulr say that wtth old age, ao ta. at I hare e,-tpe.,euced it, I ,m 
content It is true that I am apprehensire— not of irliat may happen to me 
afte. death, but of irhat may happen before that erent, or may happen to 

my loved ones beiore or after mv dPTiai fill n . . 

„ ^ aepaituie In other words, only the things 

of this irorld eoncein me gieatly ” Of the death of his soldier son, in 
France he mote but me know that his fate auails all, and that 

ultimatelj ue shall join him either m eternal sleep or m whatever form of 
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conscious existence the ^vise Creator of the unnerse h'ls pio\idecl for raoitals, 
when their earthlj duties are ended ” In these lines is a measure of the man 
Mj first lelations vith Piofessor Vauglnn were tiiose of pupil and teacher 
Leading the unnersity I rarelj saav him, not at all for man> jears but he was 
alvays to me, a presence When in 1913 I asked if he uould lil e to become 
President of the American ^ledical Association his characteristic repl> ^\as 
^‘Unsought, I would be liighh honored Sought, I would feel disgraced ” He 
filled that position of distinction "with unqualified credit to himself and to 
his profession 

The idol of his own household, the ideal of Ins pupils, tlic scientist the un 
wa\ering friend — uhat more should be required of a man? To us “Taller 
he seems in death ** 

— Hnhcrt WoiA., 
Colorado Springs 



rilE VICTOR C VAUGHAN SOCIETY 


Ann Arbor, Michigan 


T he Vietoi C Vaughan Society is the cij’’stalli7ation of an idea to form 
an oigamzation of those medical students inteiested not only in diagnosis 
and tlieiapi but aho in the history of the art, a field somewhat beside if 
not beyond the purely academic study of medicine As happens in the organi- 
zation of main societies, after being foimed for diyeise purposes, they per- 
petuate the names and ideals of men bi taking the names of these men unto 
themselves A group of senior medical students, haimg organized this so- 
ciety M itli a definite purpose and function, looked about for a name 

One cannot be associated with the Medical School of the University of 
Michigan for foui veais vithoiit being impressed with the singular signifi- 
cance of the name “Victor C Vaughan ” His peisonality pervades the tia- 
ditioi s of the scliool, making him leveled bi teachei and student alike His 
deeds paiallel the growth of this medical school and medical science itself 
dining his legime The nation kuous the accomplishments that made him 
famous and has benefited theiebi It lemains lion ever foi a few of us to 
appreciate the peisonahty that did more for this medical school than all the 
accomplishments that weie his This oigamzation then pays homage to 
Victoi C Vaughan the man, ard itself feels honored to bear such a name 
In adopting it the society no doubt did moie honoi to itself than to Dr 
Vaughan Thus a’so did the society take a long step in assuring its con- 
tinuance 


Di Vaughan nevei knew that this society caiiies his name as the lettei 


at 01 ce asking Ins peimission and intoiming him of the adoption of tlie name 
“Victor Vaughan Society” was in the mails at the time of his death 


The societj as organized in tlie fall of 1929 consisted of tw eiity senioi 
medical students and our faculty adiisoi Dr Samuel Altshuler Dining the 
real, twenty of the most inteiesting men in medical histoij weie discussed- 
each membei having chosen to study and pieseut the story of one man Each 
paper presented wms discussed by a faculty membei who in many eases had 
been peisonalh acquainted with the chaiactei presented 

The faculti lesponded splendidly and by their voluntaii inteiest have 
been of untold help to us Jlany opened their homes to us to hold meetings 
theie, several facnlti members made it possible foi us to have lantern slides 
and photogiaphs made and aiailable foi the meetings All faculty members 
invited to participate m the discussions responded wuth an enthnsiasm w^hieh 
was indeed stimulating to the oigamzation m its infancy 

The names of the medical savants discussed and those leading the papcis 
<11 c as follow s 
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Tcsalucs 1)^ A^'iiiglnn V JIorriBse^ 
T/ionws Brotcn hy ^in Bromine 
Si/dciiham by Bichard Frojberg 
Laennec by Samuel Duck 
Boentgen, b) Wm Coventry 
/lfc£rc7i''ie, by Speneor Bradcu 
Pasteur by Charles Lemen 
Lister by Park S Bradabaw 
Hxinier b% Sherwood Russell 
Virchow b) Horaco Bojden 


Bush, by Robert Curr\ and Dr Adams 
Bright by Blnood Mason 
Beaument by CIns Iludson 
‘icmmcliLcts by Justin Neighbor 
Oliver Wciulell Solmes, bj Philip Roche 
fValter Bced by Frank MaxovcH 
Harvey by Harry Leavitt 
Ehrlich by John Cameron 
Picord bj Frederick Lendrum 
Osier by Donald LeDuc 


The abote pipers aie at the present time being prepared for publication 
in the Michigan State Medical Journal 

The organization has recently elected ttventy junior medical students who 
will carry on the work nezt y ear witli Dr Thomas Findley as their faculty 
advisor Thus do we hope to help perpetinte the name and ideals of Dr 
Victor C Vaughan 

— Roheit Cianj, 

Ann Arhor 



“A DOCTOR’S MEMORIES 


Nkgro Slaver-s. in Missouri as I Saw It 


N egro sla\eij was well established m Missouii long before it became a part 
of the United States However, the number of negroes in that terri- 
tory in proportion to the whites was never laige In 1860 the population of 
Randolph County, in which I lived, consisted of 8,777 whites and 2,619 negio 
slaves In the whole of Missouri at that time the pioportion of whites to 
negroes was as nine to one The numbei of negroes deci eased from the IVIissouri 
River to the Iowa border and in the uppeimost tier of counties there were but 
few 

It IS not my purpose to entei into any detailed description of the histoiy 
of slavery in ilissouri nor of the vaiious legislative acts concerning the civil 
rights of the negio and his legal protection from cnielties that might be inflicted 
upon him by his mastei or others I am telling only of what I saw of this 
institution on my fathei’s faim and among our neighbors The negroes in our 
community weie dinded into two quite distinct types One had a black-yellow 
or tan slnn He was quick and alert m his movements, geneially spare, muscular 
and graceful, above the average height of the other type, intelligent and ready 
in comprehension, generally good-natured and eager to join in every sport, 
though impulsive and quick to get angry The males of this class weie the 
artisans on the faim, carpenters, blacksmiths, tanners, harness makers, teamsters, 
etc The females of the tan type were cooks, waitresses, house girls, spinners, 
weavers and dressmakers The tan type of negro as I knew him was not due to 
admixture of race He was not a mulatto I am quite sure that the two types 
were distmet in their Afncan homes, and, among us at least, they did not 
readily marry and intermarry The tan type of negio, as I knew him, resembled 
the modem Zulu more than he did his comrades of the other type 

Those of the second tjqie were coal black with thick lips and flattened 
noses, slow and somewhat awkward in movement, inclined to corpulency, highly 
superetitious and emotional m their religious conceptions, some of the males 
were great exhoiters and some of the eldei females great shouters in their reli- 
gious lemvals, inclined to great devotion to the whites and capable of making 
sacrifices for those w'hom they Imed, most of them had great pride in the familj'' 
which they served and resented the undertaking of any apparently menial 
seiwice on the part of the w'hites, most of them were thoroughly trustworthy, 
slow but dependable and for the most part fairly industiious, greatly apprecia- 
tive of wolds or acts of commendation, ciedulous and easily deceived, thought- 
less and care free , w illing to trust tomorrow^ and its needs to master , contented 

•Editor «« I'lOte Dr Vaughan deleted the following three chapters from A Doctor^s 
Memories in order to reduce its size 

■Uhlle as the> now appear the> lack sequence tnc have incorporated them in the Memorial 
Number for the beneQt of those who ha\e read and eniojed his autoblographj and ha\e e'v- 
pressed the hope that some time a second \olume would be written 
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to cnjoj todaj and its blessings impionsors of meaningless melodj with a soul 
full of music often struggling for expression, encigetie but unskilled perfomers 
on the banjo or the \ioliii 

Louis, the most efficient of the tan negroes on our farm, made, mth the 
help of his fellows and undci fathci’s diieetion, a familj carriage, including 
all the iron and woodwork and the gicatei part of the harness This lehiele 
would not liaie giaced Conncetieut Aiemic though I have seen and oecasionallj 
still see more disreputable turnouts on that fashionable thoroughfaie The 
same artist made modest articles of fiinnture for the house and the cradles 
m which the babies were rocked and the coffins m which oil ages and both colors 
were consigned to mother caitli Louis became quite a skillful carpenter and 
possibh he might without undue exaggeration ha\e been tailed a fair cabinet 
makei These and othei encomiums I might pass upon Louis who, I will admit 
was one of mj childhood heroes Howeter, his last act in mj presence was one 
of the tragedies of that long ago time Notwithstanding all the talk about free 
mg the ntgioes and their enlistment iii the nrmj no negro on mj father’s 
farm showed anj intention of leating until the spring of 1864 One monung 
before breakfast I stood at the wood pile neai the kitchen gate Father and 
two or three negro men were near me Louis, with an ox on his shoulder, was 
trinig to dntt a troop of loung horses into the bamjard One colt, m a 
spirit of plaj fulness turned and scampered bj him Louis viciously threw the 
a\ at the animal Father cried out ‘Louis what do you mean?” The negro 
picked up the ax and facing father said ‘ You touch me and I will give you 
the ax " or w ords to that effect Father made no rcplj but quietly turned and 
walked into the house Shortlj he was back with his ride Drawing a bead on 
the negro he ordered liim to drop the ax The man stood stricken with terror 
and slowh the ax fell from his hands Father then told the other negro men 
to bind Louis to a post and to strip him to the waist One of the big black 
negroes laid on the strap with gusto The next morning Louis was gone and 
later we learned that he had enlisted in a negro regiment 

Within a few months after the above mentioned incident ee erj negro on the 
farm and most of those in the commmut^ iceeptable to the militarj senice had 
enlisted in the arm\ In the winter of 1864 1865 when my father was himted 
b> the militia as I haxe told elsewhere the negroes aided m his hiding and 
on at least one occasion sated his life Neither the militarj iccouterments of 
the scarohei’s their eajolerj and promise of reward nor their threats could in 
duce the negroes ^ oung or old, to i et eal the w hereabouts of their master 

tVlien the familj fled to Illinois in Februarj, 1865, the house, the farm, 
and all that the marauders had left including some lite stock, were left in 
charge of Uncle Jeff, who aided us in our departure and had as definite an 
idea of our intended destination as we could giie him but to all inquirers, 
especially from those in mihtan dress our disappeai once was to him as un 
knoxvn and incxplaiuable as if vc had been taken to heaven in a chariot or 
swallowed into the earth During the summer of 1865 Uncle Jeff, wath such 
help as the negio women and children could render him, cultivated a few 
acres and reaped a meager hanesl On our return iii the fall of that jear 
exerything was intact and turned oier to Mars John in perfect fidelitj Uncle 
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Jeff and Ills dependents icniained as tenants on llie faini until death lemoved 
the eldei ones and time dispersed the 3 muiigei IDeen thud lo.id of the haivest 
went to the negroes, while peisonal seivice and work in keeping up the place 
were paid for either in money oi in produce Suiel}^ no stewaid could have 
been more faithful to his tiust than this old negio man His caie had saved the 
biiiklings and then contents from the despoliation and toich of the raaraudeis 
who, during the late months of 1864 and the early part of 1865, rode over the 
fairest portions of mj’’ native state 

When the family in the fall of 1865 found itself again on the old k'Lssouri 
faim. Mars John, with all other former sla\e owners in Missouri, found that 
his economic condition liad been gieatlj' enhanced by the emancipation of> the 
slaves In foimei times he had been compelled to house, clothe, and feed his 
negroes, through infanej’’, childliood, jouth, manhood, and old age, in health 
and siclniess, thiough nonproductive as well as productive seasons, whether the 
puce of tobacco and hemp was low oi high Under the old regime if a negro, 
thiough Ignorance, inadvei tenee, oi vieiousness did injiiij' to a iieighboi’s prop- 
er tj^ the oivnei was icsponsible In slave daj^s if a negro girl went astiaj’’, 
liei mistress was, at least, cnticized, probably ostracized by her foimei friends 
The mistress of a house was expected to bring up hei negroes in good behavior 
much as she did hei omi children For a while the Missouri slave owner 
dreamed that he was being robbed, but on awakening and aftei rubbing his 
ej es and looking about he found that some one had lifted a heavy burden 
from his shoulders Many of the slaveholders, certainly of those in Missouii, 
did not believe in the institution of slaveij'’, but they did not know what could 
be done with then iiegioes should thej' hbeiate them Now, the government 
had done this thing and had shovddeied the responsibility Possibly some of 
the then vuse old heads, like Thomas Benton and otheis, had seen what should 
liaie been evident to all, that negro slaveiw in Missouri did not pay — that 
economicallj’’ it was all wrong Possibly some of them weie mere sentimentalists 
as thej^ Here accused at the time of being Sixty yeais have passed since the 
legislature in the state of Missouri freed its negioes, but the free negro problem 
has not been whollj^ and satisfaetoiily solved yet The New England abolition- 
ists of sixty years ago charged the slave oivnei with debauchery in concubinage 
of Ins moie likelj^ female slaves Since emancipation the number of mulattoes 
lias inci eased so rapidlj^ that it is safe to predict that within a few centuiies 
black negioes in the United States will be as laie as white elephants are now 
in Africa kliscegenation, practiced but laiely by the slave oivner, promises 
to be the ultimate solution of the negro problem This is not a prediction for 
the future but a statement of a piesent fact As to its effects upon both races 
I hai e decided opinions, but this is not the place in which to state them 

In the haixest of 1866, I, in mj^ fifteenth year, driving a Wood mower, was 
cutting more haj in a daj^ than seven lustj'^ negro men with then scythes would 
have cut in seven daj's Besides, driving a mower was a good thing for the 
boy Had slaierj continued, he vould most piobably have been doing some- 
tlung else, neither so pleasing nor so useful Watching the heads of led clover 
fall did not alvajs interrupt the boy’s thoughts on what Caesar had to say 
in indirect discourse, nor, mirahfle dictu, prevent his following the wanderings 
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of Aeneas ns desciibod bj Virgd One dan, however, thoughts along these lines 
were abruptly and painfullj interrupted as the fljnng shuttle cut through a 
hidden bumblebee s nest The hitherto docile and lazy horses were instantly 
com erted into then w ild anocstoi's scampering ov er Russian steppes with their 
heels stnlang out madlj for the four comers of the earth The chariot driver, 
with equal celerity, threw out the geai and managed to check his flying steeds 
befoic then had reached the farther end of the eightj acre field, while his dis 
course became most positnelj direct With this e\penence the boj learned a 
lesson not found in the wiitings of either Caesar or Virgil, but notwithstanding 
this he hns not alwajs been equalh successful in the piomptitude with which 
he throws his blades out of gear In adult life the memorj of the bumble bee 
incident has been awakened, when in anger I have not been able to throw mj 
hot words out of gear soon enough to save me from humiliation if not from 
mutilation 

Negro dialect was discouraged among both whites and blacks in our com 
munity I do not intend to say that our speech would, in all particulars at 
least, meet with the approval of giammanans In fact, I am quite sure that 
had Missouri in oi about 1850 been split off from the rest of the world and so 
continued up to the present time there would have developed among its people 

0 distinct dialect Dialect specialists assert that theic is such a brogue, or at 

least there was a geneiation ago and that it was recognizable over the greater 
part of the territorj west of the Mississippi since Missourians were the most 
numerous pioneei's m this region After I went to Jlichigan one of mj close 
friends was Professoi Hemp! (late of Stanford Unneisity), an earnest and 
learned student of dialects in this country With his dialect map of the United 
States he vvas wont to come to mv laboratory where I was busy wnth microscope 
and test tube and ask me all kinds of foolish questions He fonnd it easv to 
place me in one of his larger groups which includes parts of Kentucky 

Tennessee and Missouri because when asked to call ‘ cows” I said sukev’ 

and not ‘ co bos ” I carried water in a bucket and not in a pail I designated 
a frequentlv used implement in cookcrv ns a skillet and not as a spidei 1 
bought butter bv the firkin and not bv the jii or tub I wore galluses and 
not suspenders Hempl said that the onlv Missouiianism I emploved was an 
affirmative grunt sometlung like iihum ’ 

Among my grandmother Dameron s negroes was a couple who in mv bov 
hood days vveie very old To the children they vveie Daddv” and Mammv 
To the other members of the family they wcie Uncle Harry and Aunt Esther 
'Daddy was no Beau Brummell His face the small part of it winch one 

could see was coal black His features wcie mostly hidden bv his abundant 

woollv hall and whiskers as snoww white as the fleece of the whitest sheep and 

1 must add that they were never stained hv tobacco His underlip turned 
down and quite constantly the svliv a drooled from his mouth keeping him busy 
wiping it away which he did wuth the back of his hand and his shirt sleeve 
The hacks of liis hands were as black as pitch and his fingers were long and 
loose jointed with no signs of arthntis He had no tasks at least dunng the 
time I knew him but was far from indolent One generally saw him wath an 
as on his shoulder or cutting weeds and bushes in the fence comers with a 
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brush hook He had fiequent Msits and comeisations mth the de%al whom he 
regal ded as by no means as evil as his Satanic majesty is held in oni estima- 
tion His devil lode in a small coach diaivn by tiny black horses, sometimes 
by black dogs Occasionallj' he lode some black animal, horse, dog oi cat His 
Satanic majesty gaie Uncle Harij exclusne and certain infoimation concern- 
ing both past and coming events He was especially strong and reliable in 
foretelling the fntuie, generallj peitaming to the weather or to the crops in 
difteient fields In short, Uncle Hany was a senile dement with harmless 
hallucinations and delusions To the childien he was most gentle and land 
He believed that he had been brought from Africa, but of couise this could not 
be tiue Giandmothei said that he had been in the family beyond hei memory, 
but in her childliood he had been an efficient man Aunt Esther was younger 
and less infiim She did not believe in Uncle Haiiy’s devul but she was full 
of stories of "raw heads and bloody bones,” which she pouied into my ears 
as I sat on her lap before the gieat kitchen file in the winter or befoie her 
door in the summer Poi a while Aunt Esther's stones so f lightened me that 
after listening to them I was afiaid on a dark night to wmlk alone the few 
paces fiom her cabin to the back dooi of the house, but, being assured by mother 
that they vveie mere stones, I teased for them as a child does foi fairy tales 
Howevci, I did once sec Aunt Esther s "raw head and bloody bones ” I bad 
giovvn old enough to help do tlio cboies One evening while it was still light, 
accompanied by two negio boys, I was sent to the woodland pasture to find 
and dnvc in some hoises We Iingeied nm^ i > ,e mulbcny tree until it was 
glowing quite dark Then, with some liuety, we began oui seaich for the 
horses They had strayed fartlm than usual and wlien found they were not 
inclined to follow our directBui!, In this pait of the pasture there was a neg- 
lected giaveiaid nnfenred I was heated and angiw While ninning after 
the horses mj foot struck a grave stone and I fell spiavvling full length on the 
mound As mv foot stiuck the stone I w'as uttering a swear woid and before 
I could use I saw the appaiition which Aunt Esthei had so often and so 
giaphicallv pictuied I told mothei about it and she said that my vusion was 
pictuied bv mv eonscioiiee and was due to the svvcai word 

Most of oiu uegioes weic dceplv' religious While the whites vveie divided 
into maiiv sects the chuich of pieference foi the ncgioes was the Baptist, though 
manv affiliated vnth the chuiches of then own white folks Theie w'ere iii oui 
commumtv at that time no sepaiatc negio chmehes Negio pieachers vveie 
iiumeious and exclusive servuces vveie occasionallv peimitted in the chuiches 
foi tlie wliites Negro revuvals vveie most fiequently conducted in some grov'e 
with one or more whites pieseiit to see that the exeieises wme kept vvithm 
bounds Poi the most part, howev'er, negroes attended church with the whites, 
a railing or a gallerj setting apait the seats reseived foi them Basket diniieis 
weie common m waim weather The whole family, white and black, with 
hampei's of food, in faim wagons, diove to the church Attci the morning 
semce a picnic dmnei came with visiting, gossiping, ciop discussions, and 
moie 01 less love making among the young people of both colois Then thcie 
came a second sermon, a christening, a baptism, oi some other function After 
emancipation quite a discussion aiose as to the piopiiety of the whites at- 



VICTOR C VAUGHAN 


907 


tending services -vith the negiocs The congiegation %\as divided and some 
un Christian things veie said In the midst of this feebng it vas decided to 
awaken a revival An eldcrlj preacher, with some local reputation in hnnging 
sinners to repentance, was clioscn to gne the firet sermon He had spoken 
lehementh, if not cloquenth, for an houi oi moic when he began a peroration, 
something as follows “Bi others and sisters saints and smnei’s, old and joung 
The good old ship Zion lies at the wharf Who will go aboard? Her sails 
are filling with piopitious wands Who will go aboard? She is bound for 
the hea\enlj shore Who will go aboard? After multiplying those desenp 
tions and these questions the good man stood disappointed at his failure to 
secure icsponse At this juncture a liugc blaek mammy on a back seat arose 
and started down tlie hall Tiie preacher was dismayed On the front seats 
he saw those who liad \owed that thea would not woi'ship with freed negroes 
He hesitated and tlien his Christian spirit piei ailing he stretched forth his 
hands ad\ancing to the penitent and cried out ‘ Come on mammy, come on’ 
I wall take -nou on board if it sinks the old ship ’ 

The health of the negio sla^c was looked after as well as the knowledge 
of the time permitted In tlio fifties a stiong Mgoious negro man in Missouri 
was worth oi at least sold for $1000 to $1500 sick he was worth nothing 
For selfish if for no other reason, the owaicr did not impenl the health of 
his property E\on marks left by winppmg dimiiushed the negroes value not 
so much on account of the pliysical injury but as an c^^dence of the vicious 
character of the bearer The same doctor administered to whites and blacks 
and charged the same fee for each call Tlicrc were in our community at that 
time no chiropractors no osteopaths or othci cults All practitioners of med 
icine were graduates mostly either of Philadelphia or Louisvallo schools From 
a hygienic standpoint there was undoubtedly o\crcrowding in the cabins but 
most of these were built of logs and with a huge fireplace filled with burning 
wood there was no need of aitificial \cntilation The food was the same as the 
whites had with the exception of certain delicacies like squabs There was 
plenty of it and \iiamins weie not wanting in the diets of those days I once 
heard mother elude Louis for ka-ving so much on his plate Loid Miss 
Adeline how does I know that I get enougli unless there is something left? 
The clothing possibly with the exception of Sunday suits was all made from 
fibers grown on the farm and there carried through every step in their man 
ufacture Whites and blacks wore in summci coarse linen and in vvinter rough 
jeans 

The two diseases tuberculous md sypliilis now so prevalent among the 
negroes were rare among Missouri sla\es In some communities tetanus of 
the newly bom was common This was due to lack of asepsis in dressing the 
cord This fact was ascertained by the countiw doctor in the South long 
before the disco\eries of Pasteui and Listei In the preface to my work on 
Eptdenuologij and Public Health I ha\e said something about the sanitary eon 
ditions of the Missouri faim in my boyhood days As we now see it, it was 
pitiful The average life was shoif and the death rate was high, but this 
was common throughout the country and it applied to both races alike 
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brush hook He had frequent Msits and conversations ivith the devil whom he 
regarded as no means as evil as his Satanic majesty is held m our estima- 
tion His devil rode in a small coach draivn by tiny black horses, sometimes 
bi black dogs Occasionally he rode some black animal, horse, dog or cat His 
Satanic majesty gave Uncle Harry'^ evclusive and certain information concern- 
ing both past and coming cyents He was especially strong and reliable in 
foietelling the future, generally pei taming to the weather oi to the crops in 
different fields In short. Uncle Hariy was a senile dement yvith harmless 
hallucinations and delusions To the childien he was most gentle and kind 
He belieied that he had heen bi ought fiom Afiiea, but of course this could not 
be tiiie Grandmother said that he had been m the family beyond her memory, 
but in hei childliood he had been an efficient man Aunt Esther was younger 
and less infiim She did not believe m Uncle Harry’s devil but she was f ull 
of stories of raw heads and bloody bones,” which she poured into my ears 
as I sat on hei lap befoie the great kitchen fiie m the winter or before her 
door in the summei Poi a while Aunt Esther’s stories so frightened me that 
a ter listening to them I was afraid on a daik night to walk alone the few 
paces lom her cabin to the back dooi of the house, but, being assured by mother 
Giat they weie meie stories, I teased for them as a child does for fairy tales 
Howeier I did once see Aunt Esthei ’s ‘‘raw head and bloody bones ” I had 
giown old enough to help do the chores One evening while it was still light, 
accompanie ly two negio boys, I yy'as sent to tlie yvoodland pasture to find 
and drive in some horses We lingeied und ^ the mulberiy tiee until it was 

rSr ° JiiMetv, we began our searcli for the 

inf>1 + Til ^ farthei than usual and yvhen found they yvere not 

eetS 1 ° T directions In tlus part of the pasture there was a neg- 

the ^ heated and angry’- While running aftei 

mminff ^ nnd I fell sprayvlmg full length on the 

I could °° struc' the stone I yvas uttering a syvear word and before 

ffinnlncalK u t ^^^^^dion which Aunt Esther had so often and so 

mcUmed hi ml ^hout it and she said that my vision was 

pictured by my conscience and yvas due to the syveai yvord 

into nmm fcc^t^ir^r"' the whites were divided 
SGcts tnG chuicli of ■mpfprrjnma +i, t -r-v ^ 

many affiliated yyuth the chuiches of then L the Baptist, though 

comTumiitT white folks There yvere in our 

Mom “o , ' Negro preachers rvere 

fo. , 0 , hHm N “'’“'"’""Ih. permrtted the chmehes 

fph o.. Ifl Negro revivals ,ere most t.cquently oonducted m some grove 

botmds ‘o ttat the exe.e.ses tvere kept tv.thm 

were Zilo ® ^ r '* ""'■■""I *>■ ‘’’“■h Basket diimere 

rrpeTs oTLd "T ' »”<! Waak. »th 

s™ a ™ ’h *° "'a 'Nureh After the morning 

morroi lessT T' 'toP discussions, and 

cm! ! e f"”® ‘ ° 'Plata Than thata 

eZkk 1 “W’ 1 a taptiam, or some other function After 

emancipation quite a discussion arose as to the propriety of the whites at- 
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Mg in front of her Eitch mcrahci of the famiij, hist file niutes ind then 
tile blacks in oidoi of ago itcciied fiom liei a glass of tins delicious beietage 
and diaiik to hti healtli Cluistmas ains then supposed to be inaugurated 
and tile holidiijs weie to eontniue foi one neck and as much longer as a tiacc 
of the bicklog could be identified If nn mcmoi-) does not betrai me, the 
gain Mas usualh fiom one to thicc dajs Of eouisc, cecijone mil undei-stand 
that a a ication on the farm cannot be absolute Fiics must be kept going, 
food must be cooked and screed and stock must be natered and fed, but all 
nonessential nork ceased during the hohdajs 

There nas no Chnstmas tree but much giving of Chiistmas gifts In this 
there nas a eei-taiu etiquette The one who ciicd out the name of some other 
member of the familj and then added Cluistmas gift’ was entitled to some 
thing let between whites and blacks of tiie same a„es it was novel proper foi 
tile white to call out fii'st White children might claim gifts fiom adult negroes 
and 1 maj add alwajs had them, espccialh fiom Daddj 'and ‘Jtammj,’ but 
watli this exception it was alwnjs the proper thing not to see the servant on 
Christmas moniing until he cried out Chnstmas gift ' and then one should 
seem much surpiised The children of the house had gieat fun watching the 
icivauts on Chnstmas moniing pictending to hide behind the leafless shrubs 
in the vaid in order to catch a Chnstmas gift from the master of the house 
who was alwajs stone blind on that moniing, and the look of pretended sui 
pnso on lus face when he raised his ejes m recognition of the greeting was a 
joj to all Oh, Mai'S John I caught jou that time ’ was the gleeful erj that 
eamt from the mock hiding place Then the masters eje would fall, after 
acknowledging that he had been taken whoilv unawares to be equallj surprised 
at the nest call The mistress went through a like coremonj with the house 
servants and when all had assembled in the dining room before the bnskl} 
burning fire with the gieat water soaked backlog the gifts so recently claimed 
but long piepared in anticipation, were piled on the table readv for distribution 
accompanied by kindly words m recognition of son ices faithfnUv and cheer 
fully lendered The scene certaiiilj was m stiong contiast to the overdrawn 
pictures of Uncle Tom’s Cahm, exceptional m rcalitj m Missoun 

One of tlie pleasing mysteries of the faim was the location of the private 
watermelon patches In addition to the large patch foi the whites each adult 
servant had lus private patch and the location of this was supposed to be 
known oiilj to the indindua! oivncr The watermelon seeds vrcie alwaj’s planted 
on the first of May before breakfast, and after the large patch had been seeded, 
each adult servant took himself and his well selected seed to the comer of 
the farm where he had already prepared the ground All through the summer 
and fall the locations of the patches of Uncle Dick Uncle Jeff, etc, were sup 
posed to he known only to their icspective owners although there was not a 
nook of the farm unvisited by the barefooted sons of the farmers and their 
daily companions of coloi Melons always grow to the largest size and had 
the reddest, sw eotest heai-ts in Uncle Dick s patch and it was wath much pnde 
that he occasionally brought from that nnknowTi spot one of its laigcst products 
as a gift to the family The barefooted son of the house had often looked 
with covetous eyes on the great green staped me' -hat grew only under tlm. 
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magic eaie of Uncle Dick’s lioe, and once the temptation pioved more than 
moital hoj^ could beai, but, aftei the mteiview with his father the next day, 
he learned that although stolen fruits may be sweet to the palate they are 
prone to soui in the stomach 

Once 01 oftener each summer theie was a baibeciie, usually in the latter 
part of August, aftei the corn had been laid bj and the tobacco hoed, primed, 
topped, and sueeoied Pits neie dug, filled ivith logs and biush and great 
fires loaied Pigs, sheep, and oxen weie diessed and suspended ovei the glow- 
ing coals Much of the pieparation and the cooking were done duiing the 
day and inght pieceding tlie assembly Often the baibeeue was the occasion 
foi some politieal event Candidates fiom governor down to constable were 
present, and in a large arbor much eloquence was poured out upon both at- 
tentive and deaf eai-s The negroes were there en masse, some as eoolis and 
waiti esses and some as hucksters Many of the latter had booths arrayed and 
arranged most diversely On the rude shelves were great green watermelons, 
jellovv cantaloupes, cakes and lemonade, all for sale Little white boys vied 
vvuth one another in pointing out the superionty of the displays made by their 
family negroes I was a hawkei for “Uncle Dick,” and I never failed to 
receive mj commission In the after noon when my allowance foi the day had 
been exhausted and I came at the head of a small troop of white boys loudly 
proclaiming the supeiioiitj of Uncle Dick’s wares, he, or moie likely Aunt 
Maiy, Ins wife, would call to me “Victor, here’s a big melon what has just 
busted itself You boys go and eat it ” 

\Vhile on such occasions I frequenth saw a di unken white man, I never 
saw a negio in tlus condition Possibly fear of punishment lestiained the 
latter, but so far as my obseiwation went, dimikenness was not a common vice 
among the ilissouri negro slaves A wider obseiwation in later life leads me 
to conclude that next to the red man the white man is the most ready victim 
to alcohol Fuitheimoie, I believ’e the more freely the blood of white and 
black have mingled, the more general^ has the latter dev^eloped the vices of the 
former Be this as it mav% I iievmi, duiing slav^e days, saw a drunken negro 
on my father’s farm, although theie was always in the house, and not under 
lock and kej , a jug or a demijohn of vvhiskev'^ AVliile on this subject I may 
add that one of the earliest of my lecollections was being sent to the garden 
eveiv morning in summer for the mint foi my grandmother’s mint julep, and 
as a reward I was permitted to eat the excess of sugar in the bottom of the 
glass According to certain teachings, I should have grown up to be a diunk- 
aid AVhile I never was in pie-A^olstead days a total abstainer, alcohol has 
never been a temptation or a danger to me 

AYc had one negro, George, vv'ho stuttered painfully and swmre volubly 
I hav e alwav s tliought that it is no sin for a stutter ing man to svv ear Certainly 
it does loosen his tongue I hav e an idea that ev’en my mother looked upon 
George’s pi of amt j as an infirmity rather than as a sin One morning I learned 
that George had “got religion” the night before at a levuval then in progress 
As we hoed tobacco side by side, I said “George, I suppose vmu will swear 
no more ” He leaned on his hoe handle, his lips twitched, his whole facial 
sti-ucture went through violent contortions He made a desperate effort, but 
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he could not begin without a "damn ” And Geoigc went through life wuth 
luanj ‘damns” I hope that the recording angel did not keep tallj In George’s 
speeeh an oath was what the staifei is to a gasoline engine 

Tile white children weic taught to be lespcctful to the blacks If I failed 
to thaiil the waitiess who passed the hot biscuits, I was not allowed another 
at that meal I acquired so deeph the habit of thanking the waiter that I 
still do so in hotels and restaurants and I liaie often been embaiiassed bj 
finding mi self quite audiblj fhanking the waiter at a piiiatc dinnei The 
small white bois were also taught to tip their hats to the elderlj negroes 
Parson Root of whom I speak elsewhere, was once criticized for tipping his 
hat to an old negio What, ’ said the pai-son should I show mjself less 
of a gentleman than the old negio?” On mj visits to Missouri in recent jears 
I have neiei seen a white bo} tip Ins hat to an aged negro So far as I remem 
ber, the only time m3 fathci ever laid Ins hand on me in anger was when 
I changed a request of liis into a command Prepaiing to shave, he told me 
to ask a negio gill to bring him hot water I went to the door and shouted 
‘Lueinda, fathei wants hot water foi sliavuig step quick ” M} command 
had hardlj 1 cached its iccipiont when a lieavj hand fell upon m} shoulder 
and sent a painful impression through cverv part of my anatomy as fathei 
asked ‘ AVho told 3011 sii to sai step quick? ’ I sinned no more, at least 
not in that diieotion, 111 the picsence of mv father 

In the fall we fiequenth indulged in hunting coons and opossums down 
m the creek bottom We frequentl} found the opossums hanging bv then 
tails fiom pawpaw bushes Tlio coon was captured with more difficult} and 
it was quite an event in life to bring homo one of these ring tailed animals 
Proud indeed was the bov who could wear a coonskin cap with a tail hangmg 
dowm behind This honor was supposodl} resell ed for those who had actuall} 
participated in the capture of the animal Indeed in oiir neighborhood for 
a bo} to appear at school under a coonskin cap was a distinction It was a 
badge of honor a medal of bravciv and an announcement to the woild that 
the wearer was worth} of the honois of manhood Piom m3 eighth until m3 
twelfth vear I frequentl} accompniiied the negroes on their coon hunts There 
was no need of staiting earlv since it was supposed that the wal} coon did 
not leave his hiding place until the shades of night were well drawn With 
a half dozen 01 more hounds we would go into the great forest Soon the 
dogs weie busv and when one of them let out a ci}, negroes and small boys 
followed as rapidli as brush and swamp permitted On successful nights 
which were rare the dogs tieed the coon Generali} the nmmal was inse 
enough to select a large tree Under this a great fire was built and occasional!} 
it happened that Mr Raccoon grinned down upon us from some inaccessible 
branch I never knew a negro to show evidence of laziness in a coon hunt 
However great the tree and howevti dense its wood there were alwa3’S vol 
unteers to ph the av The critical moment came when the tree fell The 
dogs were immediatelv among its branches and the hunted animal either 
escaped or made fight Choosing the latter alternative alwajs met with disaster 
Dogs and negroes weie too much for the coon once watlun their reach One 
coon a night was sufficient to satisfy the most ambitious hunter When success 
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ciOYrned o\ii effoits we liad a gieat war dance about the tire The negroes sang 
neiid chants and dirges Some of these still inn through my memory chambers, 
but I Yonld not dare to try to lepioduce them On many a coon hunt I was 
the only white among a dozen or more negioes Some may say that my parents 
weie neglectful of m-\ training and tliat I had opportunity to enlarge my 
vocabulary of vulgarity I can truthfully say that I never heard a negio 
sla\e tell a dirty stoiy IMv morals weie in no particular corrupted by my 
associates Many a time while hunting coons some negio man has earned me 
on his back ovei rough or svampj'^ places when I had grown too tiied to keep 
up mth the desired pace 

I am 50113^ to sai^ that the negroes, ni m}’^ neigliboihood at least, did not 
continue their leputation for industr3 and integrity after freedom came to 
them On my second summer vacation at Michigan I went back to the old 
farm On the morning after my ai rival I wandered to a distant wheat field 
w'here foui negro men weie supposed to be busy ciadling the gram I found 
them pla3ing maps in the shade near a small stieam I stripped myself of 
my outer clothing and told them I would shock the bundles as fast as they 
cut and tied the stalks These negioes did at least one da}’’ of full work, but 
the next morning I did not get up The doctor pi onounced it a case of typhoid 
foyer, but I haye alwa3’s thought that it would hawe been more correctly 
diagnosed as fatigue feiei At least it continued for some two weeks and I 
did not repeat the foolish experiment 


Russia in 1897 

'yHE International Medical Congress met m Moscow in 1897 , and I had the 
A pleasure of being a delegate and taking a pait in the pioceedmgs In this 
chapter I wall not discuss the learned papers and epoch-making discoveries 
presented but w’lll tell of the incidental observations and experiences some of 
which subsequent eients have bi ought into prominence Our famil}’’ decided to 
make the trip an occasion foi the extension of our knowledge of the big world 
and those who dwelled within the regions to be visited Early in June, Mrs 
Vaughan, the thiee older bois and I, ivitli oui bicycles, landed at Antwerp A 
few dais later, about mid afternoon, we rode into Biussels in a liea’vy ram, 
with our scant belongings attached to our handlebais M^e had our member- 
ship cards m the Touring Club of Prance and our guidebook direeted us to the 
Hotel Bordeaux We found this hostelr}’ uninviting and the propiietoi seeing 
our predicament show ed us undesirable apartments' for which he demanded 
unreasonable prices 

I had been m Brussels before and knew something of the city , so 
I said that we would go to the Hotel de PUmveis This piovoked the 
miith of the boniface who predicted that m our diess we would not get 
faithci tlian the door This decided the matter and w’lthm a few minutes we 
were telling oiii ston and making oui appeal for shelter to the dignified, 
benbboned poiter of the more imiting hotel Soon we were di3ang our 
garments before a big fire in a spacious, handsomely furnished room When 
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the dimier lioiu nppioaclicd, the poiier came, asking if no desiicd our meals 
setned in our rooms oi vould we go to tabic d’hote in the large dimug room 
Asked about the fitness of our raiment, he told us that an Ecumenical Council 
of the Englisli church ^vas in progress in the citv , that some of the cluef dig 
nitanes were icsiding in the hotel tJiat tlicse might legard us inquiiinglj 
but that other guests uould look \ipon us as a distinguished bishop, possibly 
an aiclibishop and his famil} so to the dining loom ^vc ^\cnt We gaNe some 
dajs to seeing the capital of Belgium during ^\lllch time our gastronomical 
needs nero supplied at the bountifnllj laden table d hote Some months later, 
Jill'S "i^auglmii one of the bo^s and I, propcih elothed dro\e to the Hotel de 
1 Umvers As the dignified portci greeted us he asked ‘ Whore are the 
other bo\s? ’ 

Leisurclj and pleasanth ^\c lodc tluough Waterloo, spending a day on 
the battlefield, Moiis, Jilaubeigc Guise, Le For, St Quentin, Soissons, Compicgne 
to Pans It ^\as cherrj time and wc made the purchase of these and the 
drinking of light bc\cngcs excuses to stop linger m the homes of tlic peasants 
and trj out our Frcneli Prenous visits hod made us acquainted vith Pans, 
its beauties in architecture and eitv dccoiations its trcasuics in art, literature, 
and science and its wickedness but this was our introduction to the rural and 
Milage population of France These woic jo\ous dajs spent in touring this 
portion of la belle France Little did wc dicam that the clouds of war were 
to anchor here foi more finii four acais and poui down then missiles of de 
struction on this part of the earth that its productnc fields, then rich with 
har\ests oi imit and giain would be plowed b> shells oi dynamic that its 
small cities and Milages then overflowing with hospitalitj and eomfoit to us 
as wajfarers would be sacked and burned bv savage Huns that even the air 
which we then breathed so jo>oush would be filled with poisonous gases 
that the fair prospect upon winch wc then looked would be converted into 
an infcmo, surpassing in its terror and cniclt> the desciiptions of hell bv 
Dante, that our sons would be called to aid in arresting the ruthless pi ogress 
of the invader that onr firstborn then the lendci the life and the jov of 
our partj, would todaj be sleeping m the sod of France 

Some are now inclined to elude France for her continued resentment to 
ward Germany It is easj to foiget injuries done anothci but ho who has 
felt the heel of the barbarian on his neck long bears the scar 

Before leaving Ann Arboi, I hod received from the sccictniv of the 
Moscow Congress a letter asking me for the names of our partj and of the 
points vvheie we intended to enter and leave Russia and suggesting that I call 
upon my Pans banker for furthei information On doing this I found pass 
ports into Russia relieving us from all customs inspections and granting free 
transportation for all members of the partj ovci Russian lailroads 

A few weeks later the small hotel at Vcvej where v\c were stopping was 
thrown into excitement bj the arnval of a gentleman from Russia wath his 
familj, numbering fouitecn The next moinmg as wc sat in the spacious 
garden, looking out over Lake Geneva the Russian gentleman joined ns sav 
ing that we were Americans and he wanted to know ns He was i\Ir Alexander 
Barrj bom and reared in St Petersburg, graduated at the Polv'technic School 
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at Zuiich 111 1872, -went to Ameiiea, woiked foi two years as a day laborer in 
the car shops of Jackson and AViley at Detroit, met with an accident lesulting 
in a broken leg, was undei the care of Dr Heiman Kiefer, returned to Russia, 
had shops m seven cities, employing in each fiom 2,000 to 3,000 men, resided in 
Moscow, ivas returning to that citj' in a few^ days, would secure hotel ac- 
commodations for us and would meet us at the station on oui aiiival 

We traveled na Munich, Vienna, Cracow and Warsaw^ lingering for a 
few days at each of these places We had left our two older sons at Yevey, and 
were joined at Mimich by Di Alice Brown and at Warsaw' by Di Novy, his 
wife and two sons, so we made up a partj of eight 

I had pioiiused Mr Barry to telegraph him on leaving Waisaw The hour 
of the train’s departuie was unceitain, as was then the case with all Russian 
tiains, so I did not telegraph until the tiani had started I w'as informed that 
the telegram could be sent only in Russian After some search through the 
tram I found a Warsaw doctor w'ho kindly made the translation and relieved 
me from further care in that matter We left Waisaw about 10 am and 
reached Moscow' about 5 pm the next daj The train was a special of first- 
class cars with sleeping accommodations and filled with delegates, among whom 
we found many friends, Ameiican, English, French, and Geimian At hlinsk 
and Smolensk W'e were gieeted by reception committees and were provided 
w'lth abundant refieshmeiits We found Mr Bariy in his rubbei tired car- 
nage drarvn bv Oiloff hoi'ses at the Moscow station and soon were in com- 
foi table rooms at the Hotel Shveivsarna We had asked ]\Ii Barry to secure 
rooms for us m a distmctn eR Russian hotel, w'e did not w'lsh to be in a cos- 
mopolitan hostelry We were the only foreigners m this house and none of 
its staff spoke any foreign language 

Haring deposited us with our luggage at the hotel, Mr Barry drove away, 
sajing that he would call in half an hour and take us to diiuier We drove 
to Petrorsk Park and dined at the famous Hermitage Restaurant It was a 
distinctive Russian dinner, everj-thiiig, except tea and coffee, being native 
products We selected oui fish as it sw'am in the pool The wines including 
a fair champagne weie made fiom grapes gran'll in Russian soil Mi Barry’s 
hospitalitr was unbounded His family being in Sw'itzeiland, he called his 
sister from her summei home, opened his house, and insisted on oui being at 
home 

The dar after our anival proved to be the holiest of the manj holy days 
that then bedecked the Russian calendar and Mi Barry came early and took 
us through the Kreinlm As a guide he was so efficient that soon, as many 
as could keep within hearing distance joined oui paitj, and I was surprised 
at many of the statements he made Standing by the great bell he said “We 
Russians say we have the greatest bell in the world, but it was never rung, 
the greatest gun but it was never fired, the greatest Czai hut he never rules, 
the present Czar is an untiicd boy and w'c must wait some years before we can 
place an estimate upon him ” I was greatly surprised at the freedom w'lth 
which not only Mi Barn but his friends, to whom he introduced us, spoke 
of their goiemment, its institutions and their management Should I todai 
in Washington speak as critically of President Coolidge and his administration 
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as the Russians in 1S9T did of tiicii Czai and his ministers, I should expect to 
see the cold slioulder of main of mj friends tuined toward me, if 1 met with 
no grcntei eMdenco of disapproval 

At a dmnci I quoted a Ficncli nutlioi who said Russia is an absolute 
democracj in an absolute monarch} ’ ‘ Ves, ’ spoke up Mr Barrj ‘That is 
the exact tiiitli and if thue is ant thing noise than an absolute monarchy it 
IS an absolute domoeiact Then he pioeceded to tell how franchises were 
secured tiom mil's bx biibmg the elders, hon titles were bought and sold, 
hon the cliui'ch impoxcnshcd the people bj feeding them upon superstition 
and exacting tithes hon the goxeinoi'S of the piovmecs bartered privileges, 
etc etc I rceeued the impicssion from these educated Russians whom I met, 
the mimbii of course being small that thex were not blind to the many and 
obvious defects of tlioii goxcnimuil I could not discern that they had an} 
religion The uneducated and I n is told that illiterac} then included more 
than 70 pel cent of the population of the empire, icgarded their government 
as a politico i cligioiis burden placed upon them b} heax en and xvere at heart 
bitterl} aiitagonistie to then piiests who so far as I could ascertain, nere for 
the most part an ignoiant idle pcstifcious lot I am not at all surprised at 
the antieluirch attitude taken b} the Soxiet Goxcnimtnt 

From the Ktemliii Mr Baux took us to a Metropolitan service at the 
Church of Out Saxiour a splendid marble temple built bx the Russians as a 
thanksgiviug to God for thou dehxcrance from Napoleon The great cathedral 
XI as packed xxith thousands of standing natixes interspersed here and there xvith 
small groups of foreigners The serxice was m old Russian which nobody, 
with the possible exception of the Metiopolitan understood There was a ohotr 
of 400 male xoiees without an} instiumental accompaniment Such church 
music I haxe never hoard elsewhere The sound waxes began in the distance, 
approichid nearer ind iieaicr and swept thiough and over the great throng 
in oxerwliclmiiig liarinonx At one time I found mxsvlf quite isolated from 
my partx and wedged into a gioup of lagged dirtx pilgrims Their faces 
xvere ecstatic with religious fenoi One tiled to prostiate himself and bring 
his foiehcad to the flooi, hut the crowd was too dense I saxv another with 
exei’} xisibli exidencc of extreme iioxeitx hunt tiuough his rags and draw 
out a eopper which he bestowed upon a companion appaientl} exen more 
pinched bx xvant than himself 

One of the happenings at the Congress has gotten into current literature 
in distorted form The cit} of Moscow xoted a prize of 10 000 francs to the 
living man xvho had done the most for medicine and asked the Congress to 
name the recipient The Congress did the onl} thing it could do, it appointed 
a committee to select the man The chairman was the great German pathologist 
Rudolf Virchow , and fortunatel} I was one of the members Here was a chance 
for a reenactment of the stor} of the apple of discord The committee xvas in 
a quandar} and greatl} regretted the dut} imposed upon it For obxious 
reasons tJie recipient could not be a man fiom one of the great nations There 
weixi txvo or three meetings The wise chairman xxlio was a politician ns xvell 
as a seientxst said ‘ We wall praxerfull} consider tins matter, meet Sunday 
moniing and decide it ” We met in the gorgeous hall of the nobles, the chair 
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man, tactfiilh speaking m Fieneii, pioposed the name of Henii Dunant, the 
foundei of the Ked Oioss, giving as his qualifications Ins peisonal poverty and 
his nationality, a Swiss Aftei Dunant ’s death I read in se\eial European 
and American publications the statement that the poverty of his later years 
had been relieved by a pension granted him bv the Empress of Eussia At 
the next meeting of the Congress the Moscow pension, uhiclr was to be con- 
tinuous, vas av aided to a Spaniard I do not know what has become of it 
since Alas' International Medical Congi esses are, temporarily at least, mori- 
bund, and Moscov lias piobably had otliei uses foi its money These Interna- 
tional Congi esses of liledicinc and othei sciences seemed for a while to promise 
peace between nations, since science saw a multitude of ways nr which the race 
might spend its energies more profitably than in wai Had the Kaiser had 
the vision and intellect of Virchow the great catastrophe might harm been 
averted 

We had great fun with the dioshky drivers There were no fixed tariffs 
and the rule was that one must baigani with the driver before entering the cab 
or pav^ whatciei he charged on alighting We wmuld wander to distant parts 
and then stop at some comei and call “Hotel Shven^sarna ” Soon there would 
be about us a host of diners and the bargaining would begin in pantomime 
They would indicate bv the sweep of the arms a great distance and by the 
finger’s the number of rubles, generally beginning with ten The price would 
have been more had the men possessed more fingers We would make our 
ofiei bv extending fingers, generally beginning with one The play was in- 
vaiiablv inter mpted by some native addressing us in German, French, or 
English “Brothel, jmu are a stranger, where do you want to go’ How' much 
does the driver want’ Get into this cab, the charge wnU be so and so ” 

One evening I beat a driver dowm to a ridiculous sum He was to take 
us to Petrov sk Park, wait rmtil we dined, and drive us back to the hotel On 
oui letuin I handed him three times the amount agreed upon He began to 
make the change, I made him understand that he was to keep the whole Dull 
as he was he was not slow in comprehending me on tins point He dropped the 
reins, threw his arms about me, and, diawnng me to his breast, lassed me on 
both cheeks I never tipped another droshky driver 

The Polish Jew in Cracow on receiving a giatuity lifted the donor’s coat 
tail with eeiemonv and kissed the hem of the garment 

The Grand Duke Sergius, afterward assassinated, received the delegates 
and there were many banquets and musical entertainments We heard much 
good music in Eussia, then the breeding place for great musicians We heard 
Chabapin for the first time and since his coming to this country we have never 
lost an opportunitv' In mv sevmnty-fifth year I wordd walk a mile tonight and 
pav the fee from mv scanty pruse to hear him repeat The Tivo Gre-tiadiers, 
then everv nerv e in my anatomy thrills from its roots m brain or cord to the 
mmutest ramifications In mj opinion, the Eussians in both music and liter- 
ature are the most natural and realistic people in aU the world 

W^e spent some hours in a convuct camp where about three thousand had 
been assembled pieparatorv to transportation to Siberia There were no 
political pnsoneis among these When a communitj (mir) decided through 
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its board of elders that a member rias unfit to continue in it, he ivas not sent 
to prison 01 hung, but liis name rvas stiiclen from the loll, he nas declaied 
legallj dead, and uas sent to Sibcna If the condemned man had a wife 
she could accompanj him oi remain as a widon I cannot think that crueltj 
IS a Kussian characteiistic He maj peimit suffering thiough his ignorance, 
indiffeience oi fatalistic attitude of mind, but the iiractice of anj barbarity I 
belieie to be foieign to his nature Possiblj a widei acquaintance might change 
this opinion 

Nothing could bcttci illustiate the utter lucapacitv of the Russians in 
piaetical matters than the way thej failed to provide for the tianspoitation of 
their guests at the Intciaiational Congicss of 1897 Even the Soviet Govern 
ment has made groat impioveinent m this particular Their hospitalitj 
was prodigal m an extreme degicc, but it was unorganized and resulted in much 
confusion and discomfort Each delegate and each membci of his paity car 
lied a pass from tlie point of entering to that of leaving the countij The 
special trains consisted of compartment cais, each compartment providmg for 
foul passciigti’s and conveifible into a most comfortable bedioom at night, but 
there were no leseivations and one had to iisk limb and life m securing a 
place We experienced some discomfort on our iide fiom Wai'savv to Moscow, 
but latei we saw an unbelievable tumult borne hundieds of delegates weio to 
go one night from Moscow to St Petersbuig we among the nurabei For two 
dajs befoie notices in nianv languages wcie distributed and posted, saying 
that at 7 PM the rcgulai tiain carrjing no delegates would leave at 7 30 
and again at 8 o clock special trains for delegates onlv would go Each delegate 
was asked to have his pass stamped before cntcimg a tiam Mr Barry prom 
ismg us that we would see something we had never scon before, took us to the 
station before 7 o clock seated us in a gallery where we could look down into 
the spacious waiting loom, told us to keep out of the ciowd not to woiry, and 
assured us that we would ride to St Petersburg tiiat night in comfort There 
we sat comfortably smoking, drinking tea, and eating cal cs An old man, 
who might have sat for a portrait of Moses, oi some other Hebrew patriarch 
stood at a small table in the waiting room with his official stamp in his hand 
Delegates in dioves of fiftv oi moie shouting and gesticulating in all the Ian 
guages of the civulized vvoild filled the waiting room ciowded about the old 
man, knocked over his table, and disregaiding the stamp filled successively each 
of the three scheduled trains Two or three policemen did appear but they 
were treated with the same rude courtesy bestowed upon Moses When the 
last tram pulled out an announcement was made that there would bo no more 
trains for St Petersburg that night, and the lights were turned down Mr 
Barry put us into his waiting carnage, told the coachman to drive about the 
parks and to return bv 11 o clock There was a beautiful moon and we en 
yoyed the ride and tried to lecall scenes fiom Tolstoy, Turgenef and Dos 
toievsky On our return we found the waiting room lighted and occupied by a 
moderate number of quiet people among whom we did not see a delegate’s 
badge Each of us had a comfortable bed and passed over the 400 miles of 
smooth road in dreamless sleep 
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When the door of oui compartment opened in St Petersbuig the next 
morning, we were greeted by a handsome man in the full dress uniform of a 
colonel This was the foi email of Mi Barry’s St Petersburg shops, who had 
secured rooms foi us on Nevski Piospect, and under whose guidance we saw 
the city built by Petei the Gieat and its environs The institution w'hich most 
interested us w'as that foi expeiimental medicine, situated on a beautiful wooded 
island, encircled by the branching Neva and occupied by the most eminent of 
Russian scientists w'ho wuth every available facility were devoting their lives 
to research Medical men Imow of the gieat achievements seemed by their 
labois Heie Dr Novy and I met Praiilem Schultze, w'ho had been a fellow 
student wuth us in Koch’s laboiatoiy in 1888 

Before we left Moscow Mr Barry told us that he would be in St Peters- 
burg on a ceitain daj'^, w'ould again assume tlie role of host and gmde and had 
in mind a w'onderful tieat for us By that time w’e had come to believe that 
all things, in Russia at least, weie possible to IMr Bairj When he told us 
this, he w’oie the countenance of a small boy who had secured a present and 
could seaicely wuthhold the desiie to inform the recipient of its great value 
Several times he repeated “Be up earlv arrd have your breakfast before I 
come ” We knew from the daily papers that Piesident Faure of France was 
then -visiting the Czar, but we never suspected that this event had any con- 
nection with Mr Bariy’s tieat He did come eailv and impatiently tore us 
away fiom a half-finished breakfast In droshkys we were whirled down 
Nerski Piospect, across the bridge omamented with the wonderful horses, and 
soon were at the qiiav , were luslied into a waiting boat and quicldy carried to 
Cionstadt Here we were transfeiied to a larger boat and on looking about 
saw thiee French men-of-war Suddenly the band on the French flagship 
began the melodious and plaintn e strains of the Russian national anthem and 
the Czar’s yacht bearing its imperial owner and the French president came 
out from Peter hof and anchoied alongside the flagship Some hours were de- 
voted to the parting foimalities Many decorations were bestowed, toasts were 
drunk and lunches served While we looked on, w^e were introduced to Mr 
Barry’s friends on oui boat and had opportunity to finish our breakfast 
Among the mam interesting men w'e met the most charming and communicative 
was the colonel of the Cossack Regiment constituting the Czai ’s bodyguard 
This man had e-videntlv leamed his English bv reading an English translation 
of the Bible He tallied in biblical terms and the burden of his communications 
was the injustice witli which other European nations had treated Russia As 
I remember, his discourse ran as follows “In 1877 we buckled on the armor 
of Christianitv and went dowm and smote the Turk hip and thigh, then Bis- 
marck and Disraeli robbed us of all w^e had won Had it not been for these 
men theie would now be no Armenian atrocities, there w'ould be no Turkey 
in Europe, but I shall Ine to see the day when the Russian service will be 
heard in St Sofia, the Tuple Alliance is against Russia, now Prance is with 
us. Prance and Russia can withstand the Triple Alliance, but the question is 
what will England do*!’’ I hope that this man lived long enough to see his 
question about England answeied as it was in 1914, but that he died before the 
Russian debacle came in 1918 
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Some time after noon the jp'rench fleet took its departure, the Russian ship 
leading the Maj, the French fligship Mith President Paure on the bridge fol 
lowing, escoited on each side bj a Russian ship on one of which we were The 
French bands plajed the National Anthem and the Russian band took up the 
Marseillaise, \\hiJe cannons boomed from the shore In the midst of this ex 
citemcnt I found that m\ son had drawn from his capacious pockets a small 
American flag and was "waving it most lustilj I cautioned him but the Cossack 
colonel, lifting him on his sliouldcrs, told him to wave it So far as I know, 
this was the onlj American flag displnved in the Gulf of Finland that daj 
In 1912 I was telling Professor ^Hadmiroff of the da> in 1897, when he said 
'^You heard the Marseillaise the fiist time it was officiallj plajed in Russia 
since Napoleon s invasion 

Late that evening we returned to St Petersburg tired out with the e\ 
crtions and excitements of the day, wholly unconscious of the fact that we had 
witnessed a great historical event and with no vision of the world disturbance 
with which it was to be connected 

We retunicd to Pans via Hclsingsfors Abo, Stockholm, Lubeck, Hamburg 
and Berlin but met with no unusual experiences Our Russian journey widened 
our knowledge of the world and of the people Imng therein enabled us to 
follow more intelligently the catistrophic events that followed and stored our 
memories with reflections upon which wc aic dwelling in our old age Wc 
kept in occasional touch with Mr Bain until the war since wc have been 
unable to ascertain anything about him We would welcome an opportunity 
to return some of the many kindnesses he bestowed upon us 


The Michigan State Board of Health 

I SERVED on the Michigan State Board of Health from 1883 to 1919 with 
an interval of two yeai-s In the State I have always been Icnown as a 
Democrat although as I have elsewhere indicated my politics both State 
and national has fluctuated from time to time Any one acquainted with 
the political complexion of Michigan will understand that my appointment 
on this Board must have been largeh in the hands of Republican governors 
I have heard those interested in public health work urged to steer clear of 
party affibation I can say that the leading Republicans in Michigan have 
for the most part, been above petty politics m all matters pertaining to the 
health and welfare of the people My first appointment on this Board was 
made by a Democrat, Governor Begole Much good natured chaff was thrown 
at tins man on the ground that he was not educated Be this as it mav, he 
was not devoid of either wisdom or wit In addressing the American Public 
Health Association at an annual meeting in Detroit he spoke of physicians 
coming together for the purpose of limiting the spread of disease and said 
“If I should be called upon to address a gathering of lawyers assembled 
for the purpose of preventing litigation, I would sav with Simeon of old 
*Lord, let thy servant depart in peace for mine ey es bath seen thy salvation * “ 
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At the expiiatlou of mr first term, the Eepiihlican candidate for Gov- 
ernor, jMr Luce, was a warm peisonal fiiend and coworker in health mat- 
teis I vent to the polls intending to rote foi him hut on my appearance at 
the booth a group of Repnbbcans shouted out that I must vote the Republi- 
can ticket 01 thei would see that I would not be reappointed Angeied by 
their till eat I picked up a ^tramlit Demociatic ticket, the only unscratched 
ticket I ever voted and deposited it m the box At the expiration of my 
term Goieinor Luce leappointed me and with mv commission handed me a 
protest signed hi a inimbei of Republicans in mv own ward saiing “Take 
this and have some fun out of it I would ha\e reappointed i ou if every 
Republican in the countj had signed it ” I did have some fun out of it 

One Republican, Goveinoi Bliss did ask me if I voted for Bryan or 
IMcKinlev I told him that I had voted foi IdcKinley He took up his pen 
to sign mv commission but I held his hand and said “Goieinoi theie is one 
more cpiestion ion should ask me Did I vote for vou" I did not ” Laugli- 
inglv he said “I did not ask vou that question,” and signed the paper 
Eepeatedlv I went before the legislature asking appropiiations for the State 
Boaid of Health and the iiuiversitv and I never felt the least embanassment 
on account of the political paiti to which I was accredited Michigan 
Republicans at least those with whom I had to deal regarded a man’s politi- 
cal affiliation as a personal right Possibh then magnaniniifj might be 
accounted for bi the fact that during most of this time Democrats in Michi- 
gan ha-se been so few that thev have been negligible 

The ^Iiehigau State Board of Health vas fortunate in having foi its 
secretaii and executive officei for so manv veais Dr Henry B Baker I have 
ncier known a man moie thoroughlv demoted to his work than he To him 
the health of the people of the state was meat, drmk and raiment In it he 
forgot self and eveiw othei mterest Moreover, his devotion was not blind, 
noi actuated bi sentiment but intelhgentlv directed Dr Baker deserves 
high rank among that small group of American pioneers in preventive medi- 
cine uho set in motion the machineri bv which human life has been gieatli 
prolonged and human suffering gieath leduced The present generation is 
eniomiig the flints of their labois and should not forget those to whom thej 
ow ( tlie'=e blessings 

IVlien the Board was organized bv act of the legislature of 1871, kerosene 
lamps were geneiallv used in the lUummation of houses, and frequent explo- 
sions destroved in the twinkling of an eye, as it were, both properti and 
lues Doctors Baker and Kedzie went to work at this problem in a practical 
and scientific war Thev discovered methods of determining the burning and 
flash points of kerosene and thus enabled the state to exclude from the market 
dangerous illiimmating oils Then they took up the matter of the resuscita- 
tion of the drowned and devised a method which is stiU superior to aU oth- 
ers For mam lears this was knoivn as the “Michigan method ” EeeentB 
it has been rediscovered bv Professor Schafer of Edinburgh and is known 
under his name The two methods are practically identical, even m detail 

Dr Bakei made an earlv contribution to the world-old pioblem of the 
effect of weather upon disease He showed that in Michigan at least the 
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tkiilU intt fiom pncuinoum goes up ss tlic slid cm ^ in tlic tliennometei 
down This does not mean that this late is iinanahh highei in cold than in 
wnim legions, hut it does iiieaii that in a giscn place the pneuinonn death 
rate increases as the tempeiaturc falls Of eouise teinpeiatiire is oulj one 
of the faotois in the cause and spiead of pneumonia In the eaih ’80’s some 
one suggested that salted food might be s factor in the causation of pneu 
nionia Di Baker decided to put this theoi'j to a test and asked my assist 
ance Inasmuch as these experiments hare neter been published I mil gne 
a brief sumraarj Wc secured six fine raonkeis These neie kept foi some 
necks m an air tight corapaifment, all the air cntciiiig being passed through 
sterilized eottoii The Umperaturc of the air in the cage nas kept const iiifh 
at about 80° F The food consisted soieij of niillc and fruit avifhout addition 
of salt Snddenh the animals neie tiaiisferred to a similar box in nhich the 
tempeiature stood below 10° P, 1 ept there for fiom tno to six hours and 
returned to the waim box Not one showed am ill tffeets Then thej nere 
kept for three necks in the waim compartment and fed upon milk and fruit 
heasily salted Exposure in the cold air was repeated and again witliout anx 
etidenoe of pneumonia Apparently, increase in the salt in the food did not 
predispose to pneumonia I should add that these animals did slonly deaelop 
arthntis, but the salt m the food probably play cd no part in this 

The Michigan State Board of Health has been from the first an adaisort 
and not a legislative oi mandatory organization It has sought to educate 
the people in sanitan matters and not to enforce its teachings bi legal enact 
ments leaving the latter to the initiatne of the people as they adianeed in 
knowledge The salue of isolation and disinfection in the infectious diseases 
uas shoun by comparative statistics iii communities nheie these measuies 
were and were not practiced 

Early in its existence the Boaid asked tlic Icgislatuie foi an annual ap 
propriation for the holding of sanitary conventions in different parts of the 
state These were held for many years and did much to enlighten the people 
The intelligent members of each community in nhich these conventions were 
held attended The audiences were generally small but they made up in 
quality for vv hat thev lacked in numbers The doctor who did not attend vv as 
likelv to be faced bv embarrassmg questions from bis patients who did Law 
yers and preachers took an interest in the matter spread the gospel and 
prodded their village and city authoiitics into action This was many years 
before the university provided extension lectures The time was much more 
propitious for this form of instruction than the pi event The automobile, the 
graphoplione the movie and the radio were still unknown and even so sen 
ous a matter as a talk on public health was a welcome diversion Besides, 
now, even public health talks are being overdone and every cranl is airing 
hiS views and adveitising Ins wares under this title In mv opinion, the 
Federal Government, the states, universities and certain benefactions are 
squandenng thousands of dollars annually in so called public health courses 
child welfare and health demonstrations When the Michigan legislature of 
1915 appropriated $100,000 for the State Board of Health to use as it saw ht 
in the combat against tuberculosis wise men from the cast hurried to the 
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Best to tell US how to spend this money They Aveie leady to supply us ivith 
so manj speakers at so much a day to tell the people of Michigan that it had 
been demonstrated that tuberculosis is a contagious and therefore a prevent- 
able disease, that Koch had isolated the causative agent, and that disinfec- 
tion of the sputum of tubeiculoiis patients should be practiced The Board 
thanked these ivise men foi their altruistic inteiest in the matter, hut informed 
them that everv intelligent man, ivoman and child in Michigan was alieady 
aivare of these facts and that the Board would start a traveling clinic through 
the state to find out about the prevalence of the disease and help the physi- 
cians in its lecognition and prei'ention Because a procedure was ivise and 
beneficial in the ’80’s is no proof that it is suitable at the present time 

As I have indicated the Michigan Board, founding its teachings on the 
unimpeachable ivoik of Villemin in the sixties, began preaching the conta- 
giousness of tuberculosis years before Koch discoveied the bacillus In doing 
this, quite naturally came an enumeration of the measures necessary foi the 
lestriction of the disease This accounts for the maiked fall in the death rate 
fiom this disease in the state in the past forty years, so marked has this been 
that one enthusiastic statistician has been led to predict that the region of 
the Great Lakes may be the first part of the nation from which tuberculosis 
will disappeai What ive noiv need above all things for the protection and 
betterment of the health of the people is the establishment of a health center 
in eveiy county, consisting of a hospital ■^ith a diagnostic laboratory, and 
the Avhole under the management of a of experts skilled both in preven- 
tive and curative medicine Such a health center should provide an ample 
librarj vith standard books of leference and current scientific journals Ev- 
ery piogressive city already has such facihties more or less developed but all 
in progress of gioAvth When similar conditions are provided for rural com- 
munities theie Avill be less need of the cry “Back to the farm ” The luie of 
countrj life will call to many and not in vain The ideal land is that in Avhicli 
each citizen OAvns his oAvn home and dominates his OAvn affairs, so far as the 
lights of others are not ahiidged 

In his desiie to educate the people in health matters. Dr Baker (1895) 
framed a bill proAuding for instruction in all public schools in the nature of 
each infectious disease and the avenues through which it may be transmitted 
The publications in Avhich this instruction is piovided are supplied to the 
teachers by the Board Of course, generations must pass before the full ef- 
fects of this proAusion can be reached, but it means progress HoAA''ever, all 
progress is liable to manA'^ jolts and not infrequently there is letrogression 
I do not dream that the people of Michigan or any other state are neaiing the 
sanitarA millennium, and I am fully aAvaie of the fact that theie is a limit 
beloAA which the death rate from disease is not likely to fall Then, there aviU 
alAvays he neiA methods and deAuces foi killing off the population The auto- 
mobile IS noAA more deadly than smallpox and m the number of murders we 
are equalled only by oui sister republics of the south Avith a fair chance of 
our AAunning the cup 

In the ’80 ’s eases of poisoning from cheese, ice cream and other milk 
products became so numerous not only in Michigan but in adjacent states 
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that a search for the cause uas amplj justified The Board instituted this 
in\estigntion and the bulk of the work fell upon me and my laboratory 
helpers In its prosecution I had the aid of the cheese makers especially that 
of Mr Horton of Lenauee Conntj, uho put his factory at my disposal An 
inspection of the dairies supplying this factoij with milk furnished the clue 
In raan> of these the cou s u ere plastered with dung and other forms of filth 
The animals uere not submitted to eien a pretense of cleaning Prom unclean 
udders with filtliy fingers the milk was drawn into unclean receptacles There 
was no thought o± keeping the milk cool It stood for hours in the bam and 
the cans were caited often in the hottest season and during the hottest hours 
of the daj to the factory Here these cultures, containing the bacterial flora 
of the neighborhood were poured into a common vat in which bacterial grou th 
continued under optimum conditions Small wonder that cheese and ice 
cream made from these cultures should prove poisonous Rules uere drawn 
up for dairj inspection for cleaning the animals, for attention to the hands 
of the milkers, for sterile receptacles, for cooling the milk before and during 
transportation etc Poisoning from cheese ice cream and other milk prod 
nets became rare and soon ceased so corapletel> that some say the whole 
thing IS a fairy story and never occurred 

The Board backed by the Michigan Business Men^s Association memo 
uahzed the Board of Regents of the University to ask the legislature of 1887 
to make an appropriation of $40,000 for the building and equipment of a 
hjgienic laboratory at the university The purposes for this request were 
stated in the following order (1) research into the causation of disease, 
(2) the examination of suspected waters and foods on the request of health 
officials, (3) instruction of students m bacteriology The Regents of the uni 
\ersitv reluctantly complied with this request from the Board of Health and 
put this Item in their request for appropriations The bill passed the legis 
lature, was vetoed by the Governor and then passed over the veto Thus was 
established the first hygienic laboratory in this country and the second in 
the world — the one at ^Munich, undei the direction of Professor Pettenkoffer 
being tbe first I wish to make the plain statement that this laboratory owed 
its existence to the State Board of Health and not to the Regents of tlie Uni 
versity This appropriation was expended in the erection and equipment of 
a building in the rear of the library the basement and first floor were dc 
voted to phvsics while the second floor and the attic were allowed for the 
purpose for whicli the appropriation was designed by the legislature This 
building was known to collegiate students as the physical laboratory and to 
the medical students as the hygienic laboratory Wlien the new medical 
building was occupied in 1903 the hygienic laboiatory and its work were 
transferred to it I was made director of the hygienic labontory and began 
to carry out the purposes as mentioned in the memorial of the Board of 
Health In this work I had the most valuable assistance of Dr Now who 
has since become director ot the laboratory Samples of suspected water and 
food came in great numbers During the following ten years reports includ 
ing descriptions of the bacteria both harmless and harmful, found in 700 
suspected waters, w ere made It was in one of these reports that I coined the 
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imported from Europe, and were givmg to the medical students the first 
comprehensiYe course in hacteriology ofiiered in the United States, our laho- 
ratori became the fans ef oi igo of all kinds of spooky stories, some quite sur- 
passmg m their hair-raising potency those told me of “raw-head and bloody 
bones” by black mammy in the old Missouri home Eren the dissecting room 
lost its pre-eminence in this particular Mothers frightened their rebellious 
offspiuig into seeminglj good behavioi bv threats of exposure to the hungn' 
geims in the laboratory Older children in crossing the campus gaye our 
building a wide berth Students in other departments shunned us Learued 
professors looked at us with suspicion The professor of phj sics whose labo- 
latorv was beneath us complained of the handicap under which he labored 
One day an expressman m bringmg a large carboy of suspected drinking 
water up to us, stumbled on the first fioor, and deliveied his burden short of 
its proper destination Shiieks of terror from below biought me to the stair- 
uaj where I saw the heels of fleeing professors, assistants and students To 
add to the joy I shouted “Eieiy drop contains a million tjphoid bacilli ” 
There was no leturn until my janitor had mopped up the water and scrubbed 
the floor with bichlond Some dajs later I was summoned to appear before 
the august Board of Eegents I faced nine gra-ve-lookmg men and was sol- 
emnly asked if I was not endangeruig the liwes of collegiate students working 
m the physical laboratory beneath mine In my reply I tried to be humor- 
ous — a fault I seldom display I said “Tour question implies a great com- 
pliment Dr Now and I and our students work in the midst of bacteria and 
j ou express no solicitude foi our health and liyes There must be a diymity 
that throws a protectiye mantle about the person of a young man when he 
graduates m the college and enters the medical school ” 

So far as I know there were only two cases of accidental infection in the 
laboratory I was inoculating guinea pigs with a typhoid culture while mj’’ 
assistant, Dr Mheeler, held the animals A drop fell from the syringe on her 
hand Both of us saw it and she promised to sterilize her hands when we 
were through We proceeded wuth our task and both forgot the drop nntil 
ten dai s latei w hen she dei eloped a mild attack of the disease Of course 
the bacilli did not penetrate the skin but found then way into her mouth 
There haye been many accidental infections with this bacillus in other labo- 
ratories and none, so far as I knowq have proved fatal 

The other instance was more serious A young doctor, not a student, 
and supposedly already well grounded m laboratory technic, wanted to work 
with the plague bacillus Our culture of this organism was old, attenuated 
and quite nonvirulent but would serve his purpose , so it was given him and 
he u as assigned to a room in which he could prosecute his investigations 
which uere to be continued indefinitelj During this time the Surgeon- 
General of the United States Public Health Service sent Doctors Noit, Plex- 
ner and Barker to San Francisco to study the plague On his return Dr 
Novy brought fresh virulent cultures of this baciUus The young doctor 
purlomed one of these and through faulty technic became infected Doctors 
Novy, Dock and I spent some anxious days in caiing for this patient who 
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During the eighties and early nineties a bacteriologic laboratorj iias 
regarded by the uninitiated ii itli more respect and fear tlian a menagerie of 
mid beasts At Hageiibech’s shoii one is protected fioin the lions and tigers 
bj their cages and the iron nilmgs but iihat protection can there be from 
invisible get ms that me supposed to be floating through the air, seeking en 
trmce to one’s bodi thiough the mouth, nose, cjes, ens and even through 
the unbroken skin and ready to feed upon one s tissues bringing disease and 
death! I had man) annovanccs and occasional fun out of this phohia 

In 1888 I crossed the ocean fiom Bremen to New \oik on the Lalm with 
a mre basket full of a tboiee collection of pathogenic bacterii Indeed, I 
had ererj thing complete for the opening of the new laboratoir m the fall 
Koch’s laboratorv and the Pasteur Institute had denied Di Novj and me 
nothing Mj stateroom chum was a universitj colleague Professor Denison 
of the engineering department He had examined mj scaled tubes and had 
convinced himself that no harm could come unless the tubes should be 
broken He occupied the lower and I the upper berth We anchoied thr 
baskit to tin sofa and deemed omselves quite secure One night in a stoim 
he called to me that the twine holding tlu basket had broken that the tubes 
were being tossed from one side of the room to the other and that we would 
be infected with Asiatic cholera before morning I was seasick he was not 
I replied that Asiatic cholera would be a relief to me and that I would not 
crawl down to save mjself from anj or all infections He, brave fellow that 
he was secured the basket with stiaps taken from Ins valise and I was saved 
not onlj mj pnze collection but from pajing useless tribute to Neptune 

In 1891 Mrs Vaughan and I landed at LiveiTiool with the same basket The 
inspector of customs paid but little attention to oiir trunks and valises and 
stamped ins approval but the basket was too much for him The more I 
labored to explain the more suspicious did be become He hinted latber 
plamlv that we looked like Fenians — whatever these beasts might be— on our 
v\aj to London with the intention of djnamiting Westminster and the houses 
of Parliament or horrors onr destination might be Windsor and oui mten 
tion to expedite the tianslation to Elvsium of that good old German woman 
who tlien ruled the empire The inspector sought the counsel of his supenoi 
and he, lus m turn until we had the whole customs force about us while we 
saw ourselves interned in the Towei of London and finallv expiating our 
guilt after the mannei emplojed bv Heiirv VIH m getting iid of his numerous 
wives Finallv one mm more vvidelj versed in current literature thin the 
others solved the riddle bv sajing ‘ Oh, I know , them aie them Koch 
things ’ The basket was stamped and we were soon complicentlj dining in 
a good English hotel 

Much of the reluctance exhibited bv the authoiitus in accepting tin 
appropriation for the laboiatorv was due to tlicir feai of the germs Of 
course, then solicitude was not for themselves but foi the students under 
then guardianship This was openlj expressed a few vinrs latei when I 
proposed that in effort be made to secuie the location it Ann Aihm of the 
State Sanatonnm for Tuberculosis provided foi In the Icgislatun AV'hiii 
m the fall of 1888 Di Now and I hid stored awin oiu dangcioiis 5 ,eims 
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imported from Europe, and were girmg to the medical students the first 
comprehensive course in haeteriologj'' ofiiered in the United States, our laho- 
ratori became the fons 6t oi iqo of all kinds of spooky stories, some quite sur- 
passmg m their hair-raising potency those told me of “raw-head and bloody 
bones” by black mammy m the old Missouri home Even the dissecting room 
lost its pre-eminence in this particular Mothers frightened their rebellious 
offspiuig into seeminglj good behavioi bv threats of exposure to the hungn' 
geims in the laboratory Older children in crossing the campus gaye our 
building a wide berth Students in other departments shunned us Learned 
professors looked at us with suspicion The professor of phj sics whose labo- 
latorv was beneath us complained of the handicap under which he labored 
One day an expressman m bringmg a large carboy of suspected drinking 
water up to us, stumbled on the first fioor, and deliveied his burden short of 
its proper destination Shiieks of terror from below brought me to the stair- 
naj where I saw the heels of fleeing professors, assistants and students To 
add to the joy I shouted “Eieiy drop contains a million tjphoid bacilli ” 
There was no leturn until my janitor had mopped up the water and scrubbed 
the floor with bichlond Some dajs later I was summoned to appear before 
the august Board of Eegents I faced nine gra've-looking men and was sol- 
emnly asked if I was not endangemig the lives of collegiate students working 
in the physical laboratory beneath mine In my reply I tried to be humor- 
ous — a fault I seldom display I said “Tour question im plies a great com- 
pliment Dr Now and I and our students work in the midst of bacteria and 
j ou express no solicitude foi our health and liyes There must be a divmity 
that throws a protectiye mantle about the person of a young man when he 
graduates m the college and enters the medical school ” 

So far as I know there were only two cases of accidental infection in the 
laboratory I was inoculating guinea pigs with a typhoid culture while mj’’ 
assistant, Dr Wheeler, held the animals A drop fell from the syringe on her 
hand Both of ns saw it and she promised to steribze her hands when we 
were through We proceeded with our task and both forgot the drop until 
ten dais latei when she developed a mild attack of the disease Of course 
the bacilli did not penetrate the skin but found then wav into her mouth 
There have been many accidental infections with this bacillus in other labo- 
ratories and none, so far as I know, have proved fatal 

The other instance was more serious A young doctor, not a student, 
and supposedly already well grounded m laboratory technic, wanted to work 
with the plague bacillus Our culture of this organism was old, attenuated 
and quite nonvirulent but would serve his purpose , so it was given him and 
he nas assigned to a room in which he could prosecute his investigations 
which uere to be continued indefinitelj During this time the Surgeon- 
General of the United States Public Health Service sent Doctors Noit, Plex- 
ner and Barker to San Francisco to studv the plague On his return Dr 
Novy brought fresh virulent cultures of this baciUus The young doctor 
purlomed one of these and through faulty technic became infected Doctors 
Novy, Dock and I spent some anxious days in caiing for this patient who 
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fortunatelj ieeo\ered This, so far as I know, is the onlj case of laboratorj 
infection with this bacillus which has ended in reco'very The details of this 
case have been published 

The relation between the State Board of Health and the Hjgienic Labo 
ratory of the Unneisity of Michigan was abiuptlj broken in the first decade 
of the present centurj It happened in this wise Health officers and others 
who sent samples of suspected water and food weie charged $10 for each 
examination — to covei expenses Some failed to remit promptly It was my 
custom to report bj telegram when a bad water was found About the time 
mentioned, the sceretaij of the umiersiU a \illage tradesman, selected by 
the Regents to manage the finances of the university and incidentallj to die 
tate to professors instructed me not to report on mj findings until the fee 
had been paid Thus, if tjphoid v\as epidemic in a citj and the health officer 
sent me samples from seveial sources and I found one or more infected I 
could not repoit until the said health officer had remitted to the said secre 
tary Naturally the disease did not wait while these transactions were in 
progress I was shocked bj the instructions itcened fiom the secretarj and 
immediatelj conspired with my fellow members on the Board of Health in 
securing an appropriation for a laboiatorj at Lansin^,, where the anaijses 
are now made and repoits are sent without awaiting remittances In fact 
the Board of Health now has a branch laboratory in the Northern Peninsula 
I would like to say more about this secretary but I am restrained bj the old 
Latin proverb which maj be translated thus ‘ Sa> nothing about the dead 
unless it be good ” 

The hygienic laboratory of the Uni\crsit> of Michigan continues its 
work in studying the causation of disease and in giving instruction to stu 
dents under the wise directorship of Dr Now, whose valuable contributions 
are well known to the scientific viorld The examination of samples of water, 
food and other mfeeted material on the request of health officers has been 
transferred to laboratories conducted b> the State Board of Health the effi 
cient state health commissioner Dr Olm, doing hig work most creditablj 
Possibly ray instructions from the secretary of the universitj, so odious to 
me at the time have resulted not so bndl^ after all since the laboratory at 
Ann Arbor has been relieved of routine v\ork and given more time for 
research 



RESOLUTIONS 

The FacuijT\ or the jMedical Schooh or the University or Michigan 

W HEREAS, aftei the lapse of nearly a decade death has again claimed 
an emeiitns member of this Pacnlty, Victor Clarence Yanghan, who for 
foitv-six jeais was an active teachei in this school and who foi thirty jeais 
was its Dean 

Eminent as a teachei, investigator, and adinmistiatoi, he lendeied most 
laluahle seivice as a pioneei in the cause and progiess of medical education 
and preventive medicine He made manj’- notable contributions to science 
As an administiatoi he was conspicuous for his broadmindedness and just- 
ness "While insistent upon oiiginal productivity, he always accorded aca- 
demic fieedom to his colleagues 

Resolved, That the Paeultj of the School of Medicine of the Uniiezsity 
of JLchigan heiebi expiess then leahzation of the great loss sustained in the 
passing of Victor Clarence Vaughan and their deepest appreciation of the 
senices he reiideied to the Medical School and to the University 

Resolved, fvither. That a copy of these resolutions be spiead upon the 
minutes of the Facultj and that an engiossed copy he sent to the family 

F 0 Novy, 

0 Call Euher, 

A S Warthtn 

Jimiary 6, 1930 


The Research Club 
Ann Arbor 

\Y/HEREAS, the Reseaieh Club of the Univeisity of Michigan has learned 
iiith profound sorroy of the death of one of its founder members, 
Piofcssor Vietoi C Vaughan, yho was, duiing the first four years of the 
Club s histori, its honoied piesident, and whereas he maintained for the Club 
thioughout the leuiainder of his lifetime an unclimmished interest m its wel- 
fare 

Theicfoic he if resolved that the Club herewith expresses its deep sense 
of the loss ylncli it has sustained thiough his death, and fuithermore, that 
this expression of his fellov, members be entered upon the minutes, and that 
a copj of this lesolution be transmitted to his family 

Pi estoii E James, 

Seci etary 

Ann Arbor, iliclugm, 

December 3, 1929 
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Tke Scientific Club 
Ann Abdok 

jV/IEBTING jeai after jeai, informan 3 , ns «e do, «e are like a laige fam 
ih, and It IS a grief to have one of our membeis taken from ns Doctor 
Vaughan ms one of the foundeis of the Club, and to him it ones much of its 
uiiKiue chaiactei Ihrougiiout Ins readence in Ann Arboi he -nas a faithful 
attend iiit at tlie meetings, and tlie papeis u hioh lie read were not onlj in 
stiiictne but suggestne and stimulating In the discussions he reitaled 
breadth of knowledge and interest in subjects fai leraoied fiom liis chosen 
field of n oik But it u as in the ‘Angang’ that his geniality, his keen sense 
of humor his idealism his strength of charactei showed themsehes most 
elearli It nas a delight to listen to him Everj member of the Club felt 
that Vaughan n as his friend, one to whom he could go foi sound advice and 
for sjmpath} in time of trouble He was so human so simple of beaiing, that 
it nas haid for us to think of him ns a gieat man, and let we knew that his 
students, eolleagues, his manj friends the Univeisiti the City, the State, 
the Countri had all been helped and strengthened hr Ins devoted seivice 
Mnoh that he aoooinplisbed was made possible by the tendei care of an ideal 
helpmate for whom all of ns who know her have an affectionate regaid 

To liei and to the familv, we of the Scientific Club estend our siiitoie 
sv mpatlij 


The National Tuberculosi', Association 

TiVSOLYED, That the Boaid of Directors of the National Tuberculosis 
-*• V Association herebv records its high esteem ot the man} contributions of 
Dr Viotoi C Vaughan deceased to the campaign against tuberculosis in the 
United States and more particularli to the National Tiibei oulosis Association 
As a pioneer in the field of public health, as a teacher and admiuistratoi and 
as a student particiilnilj in bacteiiologj chemistrv and related subjects. Dr 
Vaughan was of great service to the tuberculosis movement His assistance 
during the World War in developing cordial relations between the National 
Tuberculosis Association and othei agencies was of great value 

As President of the National Tuberculosis Association in 1919, he reii 
dered signal seivioe His work m the development of the Michigan Tuberen 
losis Association and in the furtherance ot that orgamaatioii ’s work in the 
early dajs went far toward making the tuberculosis program in that State a 
success, be it further 

Sesolved, That a copj of this resolution be sent to the familj of Dr 
Vaughan and others who might be inteiested in receiving it. 

January 25 , 1930 
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The New York Academy op Medicine 


D B VICTOB C VAUGHAN, an Honoiary Fellow of the New York Acad- 
emy of Medicine, died on November 21, 1929 Dr Vaughan was widely 
known m the United States as a chemist, pathologist, epidemiologist and 
hygienist He was for ovei forty-five j'-ears connected with the Medical School 
of the University of Michigan, having ivorked m the Depaitments of Chem- 
istiy. Physiology, Theiapeutics and Hygiene 

An indefatigable worker in the laboiatorj', he published in the eailier 
days of chemistry impoitant textbooks on physiologic chemistry and proteins 
In the field of epidemiology, Di Vaughan ’s study of typhoid f evei in the 
Ameiican Army camps duiing the Spanish Ameiican "War uas a remaikable 
example of painstaking inquiry, which exposed the woeful lack of hygiene 
then existmg in the American Aimy This lemaikable investigation, made in 
association with Eeed and Shakespeaie, paved the way toward the important 
reorganization of the methods employed by the Medical Corps of the Army, 
which produced such lemarkable results duiing tlie Gieat War 

Duiing a period of fifty yeais of active life, Di Vaughan was chemist, 
physiologist, pathologist, epidemiologist, teacher, soldier, scholar and scien- 
tist He was a constant advisoi in the fields of medical education, public 
health and pieventive medicine, much beloved by his students and associates, 
and recognized thioughout the United States and abioad as well, as one of 
the most prominent scientists in the medical profession Be it therefore, 
Resolved/, That the New Yoik Academy of Medicine hereby records its 
deep sense of loss in the death of Di Victor C Vaughan, an Honorary Fellow 
of this Institution, whose services to humanity have been of enormous benefit 
and 11 hose example will alvajs be inspiiing to those engaged in the relief of 
suffering and the prevention of disease, and be it further. 

Resolved, That a copy of this Minute and Resolution be published in the 
Bulletin of the Academy and sent to the members of his family 
December 5, 1929 
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Dr Victor CiiAberoe Vaughan 
1851 1929 

Presented to the Academy of lledicinc 
Riohmond, Virginia, May 13, 1930 

T O HIS ancestrj and to his earliest emaronment Doctor Victor Clarence 
Vaughan attributed those qualities in his personality and in his character 
which fitted him for his life work The blood of pioneers was in him His 
f 01 bears had Incd in Virginia and in North Carolina in the earl} dais The} 
11 ere plain, honest indiistwous, courageous folk, unafiaid of the rougli wavs 
of frontier life Of such ancestry ho ivas born on the twenti seienth dai of 
October, 1851 in the State of Missouri That state vas then peopled b} 
frontiersmen and its omlization at that time must have been that of pioneer 
life 

While still a child he became acquainted witli the honors of welfare as 
the contending armies of the Cml War rolled back and forth across that 
bordei settlement The poierty of the rceonstnietion period made exceed 
ingl} difficult the acquisition of an education But in spite of hard condi 
tions he completed the academic course in a college m his native state In 
this college he then taught Latin to others and at the same time ehemistrj 
to himself He pursued postgraduate work in the University of Michigan 
which led to the degree of Doctor of Philosophy While still a student m tins 
Umversitv he became a member of its teaching staff and at the same time a 
matriculate in the depaitment of medicine and in 1878 he was graduated as 
a Doctor of Medicine From that date until his lesignation in 1921 as dean 
of the department of medicine Dootoi Vaughan was oontmuousl} a member 
of the faoultv of the Universitj of Miebigan Altbongli he was aotiveh cn 
gaged in teaching from the time he reached adulthood until he was more than 
seventv }ears of age he was essentially an investigator engaged in clearing 
aw 8} medical ignorance and mvsticism and he was aggressive ahva}s in bis 
efforts to enable the practitioner of medicine to be a scientist He did not 
permit his interest in other activities to prevent him from engaging active!} 
in the practice of medicine In tins respect he set a good example for all those 
interested in research work 

The medical phiiosoph} of Doctor Vaughan was simple and direct He 
believed that sickness is due largcH to the introduction of poisonous sub 
stances tnto the bodv If the introduction of such poisons could be prev ented 
or their toxic effect upon the bodv neutralized the human race would be 
healthier and individual death would be deferred In consequence of such an 
attitude Doctor Vaughan earl} in life became interested in the toxic effect of 
certain chemicals, and his subsequent medical philosopb} w as but a broaden 
ing of that simple conception As a joimg ph}sienn and teacher he was not 
onl} enormously interested m the new germ theoiy of disease but he went 

931 



932 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


abroad for studj, acquiied all the knowledge that could be gotten in the labo- 
ratories of Em ope about the living mieioscopic causes of disease, and he 
promptly equipped at the University of Michigan probably the first bacterio 
logic laboiatoij in the United States In that University he taught not only 
baeteiiologA , but in succession histolog3q mateiia medica and theiapeutics, 
and public hjgiene and sanitation He gave to medicine modem toxicologj^ 
and the basic faetois in public health vork For about foity years Doctor 
Vaughan vas piesident of the State Boaid of Health of IMichigan In that 
capaciU he gaAC fully to the velfaie ot the people of the state the benefits of 
his gieat industn and learning Poi thiity years he uas dean of the Medical 
Department of the University of Michigan There he not only taught scien- 
tific medicine, but he instantly assumed leadership in this field, and his zeal 
and his ability to sense developing genius in otheis enabled him to bung into 
that faculty the most alert minds in this countiy Consequentlj the school 
of medicine of the University of Micliigan became one of the leading medical 
schools in the world Piobably no other school in the United States has 
given inspiration and sound training to so many medical teacheis 


Doctor Vaughan was boin soon after the close of the Mexican Wai He 
was mi actual paiticipant in the Civil War, the Spanish-American War, and 

boidei state of Missouii neiglibors were divided 
against neighbors, and as a bov he experienced all the physical and spiiitual 
su ering of border warfaie He seived as a medical ofScei tliioughoiit the 
i*H° tragic clash he ministered to the 

to an attack of j ellov fevei With Shakespeare and Walter Reed he served 

diers ofTp n”"! ° of typhoid fevei amongst the soi- 
ls dLlartplJit 1 disappeaiance of that disease 

Eeerand SI V ^ofio^^ed by that Commission The deaths of 

mbihtrof for rr" laboi and the lespon- 

Tad nroDh tTeY voluminous and histone woik Doctor Vaughan 

afd rSfe hlmTdf t"^”' paUieipation in the Woild Wai, 

fe dfbtedlJ J"ttl f years it is to 

period Yet he hat rendeied more eftective seivice duiing that 

afforded I lank madV" ’ pedestalization 

World Vhir he deH ? m ^ov ard the end of the 

Ir-General ^ Promotion to the lank of Briga- 


erature than Doctor Vau-han He b'^r contributions to medical lit- 

est medical knovled-e to all the 

famih doctor and tlm activities of ministrations of the 

half a score of them, oceuni nos organizations His volumes, 

medical librari And he must ha ^ of helpfulness in every ivell-stocked 
giaplis to sound medical thought ^ 

his letirement from the deanshm i ^ Hygeia Aftei 

P he published Ins autobiographj ^ — A Doc- 
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ior’s Memories American liteiaturc docs not afford a more appealing, delight 
ful, and mformative account of a brave useful and unselfish life than that 
of this energetic and versatile phjsicinn 

He u as interested in organized medical effort onlj as an agencj m behalf 
of human welfare and he occupied high office in most of the national organ! 
zations hut he thought in terms of disapproval of medical polities and he 
nev er sought position for himself 

Doctor Vaughan nas blessed m his home life In 1877 he was married 
in Missouri to Dora Catherine Taylor, whom he had laioun since their child 
hood Of the fiv e sons four became phj sicians all enlisted for serv ice in the 
World War and one of the sons gave his life to his oountrj After lus retire 
ment from active oork Doctor Vaughan came to Richmond to spend his last 
dajs near his son, Dr Warren T Vaughan, a member of this Academy We 
honored ourselv es bj inv iting Doctor Vaughan into honorary membership in 
this bodj No more distinguished phjsician has ever lived m the Common 
uevlth of Virginia His sudden death on November 21, 1929 was preceded 
for some time bj considerable impairment of health but bis vigorous mmd 
never became inactive and his splendid courage suffered no abatement 

It IS to be doubted if Doctor Vaughan would have laid claim to the pos 
session of anj spark of genius He was an advocate of simple living intol 
lectnai honesty unwearied industry and public service The poor obscure, 
industrious courageous Missouri country lad made of himself one of the 
great phjsioians of the world, and one of the most beneficent servants of 
mankind His career should be an incentiv e to all aspiring j outh And to 
the ageing hxs latter days should serve as a good example The quality of 
greatness was m Ins attitudes and upon his achievements m the domain of 
medicine there is the impress of immortahtj But he looked upon himself 
only as an humhle coworker viith the Creator of the XJmverse 

Respeetfulh submitted 

Dean JB Cole 
C C Coleman 
Stuait N Michaux 
Jas B Smith 
Jtts K Ball 
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7 Vaughan and Novg Ptomaines, Leucomaines and Bacterial Pioteins, or the Chemical 

Factors in the Causation of Disease Second Edition Lea Bros A Co, Phila 
delphia, 1891 

8 Vaugl^n and Novy Ptomaines, Leucomaines, Toxins and Antitoxins, or the Chemical 

factors m the Causation of Disease Third Edition Eevised and Enlarged Lea 
Bros &i Co, Philadelphia, 1896 

10 ^ -A Wagner, Ann Arbor, 1896 

Toxins, or the Chemical Factors in the Causation of 
n Co , Philadelphia, 1902, pages 495 

11 r C , Sha1e<!pcaie, E 0 Report on the Origin and Spread 

S Military Camps During the Spanish^ War of 1898 
rai/afnl ^ Printing Offle^ Washington, 1904, 2 volumes, pages 721, charts 96 

ktmn to J W Protein Split Products in Re 

io r j- ™ Immunity and Disease Lea and Fobmer Philadplnhia iQia 

14 PrSeirpis'^Thf Chicago,^915,^ pages 235 

pies Sr C Mosi Co, St Louis, 1917, 

lo ^ Henry F Vaughan and George T Palmer 

TO TP j I O V Mosbv Co, St Louis, 1922. natres 688 

16 Epidemmlogy and Public Health Volume 'll, C ’ Tosby Co. St Louis, 1923, pages 

17 A Doctor’s Memories Bobbs Merrill, Indianapolis, 1926, pages 464 

COXTRIBUTIOVS TO SISTEXtS ON MEPICINE 

Ptomams,^ Toxins^^a^ud Leucomaius Tuentieth Centnrj Practice of Medicine N Y, 

in eSorTTerS’/r®’''?ri®i®* Practical Medicine Loomis and 

20 Diarrheal Dmeases Imerican Tevt ^ ^59 386, 1898 

delphia, 1898, 463 484 Book Dis Child (Starr) Second Edition, Phila 

22 T1 ® P^'’SplS,°’l901 ^■*‘'*'’’'’8^ Hektoen d, Reisman, editors, W B 

Pluladelphia, 1904f"]iis''^7i'’72°2 * Medicme, Peterson So Haines, 

^ pages 691 708^”^ Pnctenal Products in Their Relation to Toxicology Ibid , 1904, 

D Apple^oif&fco^'if Diseases, First Edition, Volume 1, 

(See also item 209 ) 

articles 

25 Qual Separation of Arsenic s * 

Treatment of Their Sulnhiflcc xv Copper, Bismuth and Mercury by 

Lab of U of Michigan) Bcnr t a ^frong Nitric Acid (contributions from Chem 
« J -Keprinted from American Chemist, August, 1875 
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20 Tauqhan I C and Dmtglas Sdntuei T Fstinmtion of Arsenic ns Arsenic Anhydride 
b> Treatment of tlio feiilpliulo Witli Strong Nitric Acid (Contributions from tbo 
Cliem I nb of tlio U of M ) Keprlntcd from American Chemist March, 1877 

27 Notes on Some of the Ordinarj Chcnncnl Changes Going on in the Body nnd Producing 

Disenst Michigan Med News 1 64, GT 1878 

28 Dnilj C\clo of Changes Plijs and Surg 1 03 00 1879 

20 Tiie Force Vnlno of Foods Plijsician niul Surgeon, Ann Arbor, 18(9, p C Also in 
Beports, Mich State Board of llcaltli 9 *,42 248, 1881 

30 I auqhaii I C , and Bills 7/1 !• stiinntioii of Limo in tlio Slioll nnd in the Interior 

of the Egg Before nnd After Incubation, T Pliysiol , London, 1879, pp 434 430, 
also in Pli}-sicinn nnd Surgeon, Ann Arbor 1 100 108, 1879 

31 Unoxidizcd Sulphur in tlio Unno, PliyBicinn nnd Surgeon, Ann Arbor 1 47, 1879 

32 Sclitschcpotjen Spontaneous Contraction of tlio Apex of tlio Heart nnd Changes in the 

Muscles nnd in the IMiito Corpsucies of tho Blood Under tlio Inllucnco of Quinine 
(Translated fr Pduger'a AtcUu b> V Q YaugUan ) PUysielan aixd Surgeon, 
Ann Arbor 1 214 220, 1879 

33 Reduction of Corpulency NVith Report of a Case Pli>suian and Surgeon Ann Arbor 1 

280 292, 1879 

34 A Case of Insufficient Formation of Gastric luice lh}sicinn and Surgeon, Ann Arbor 

2 11 14, 1880 

3*} Torpid Kidnc}, Plixaiclan nnd Surgion Ann Arbor 2 389, 1880 

30 Contamination of Drinking Water by Iiiiillr itioa of Organic Matter Through tlio Soil, 
Detroit I niicet 3 300 3G2 1879 80 

37 I ttitghan I C and hagle P 1 Contnmumtion of Drinking Water by Infiltration of 

Organic Matter Through the Soil, Sanitarian Nlu lork 8 150 ICO 1880, San 
Jour Toronto 6 260 205 1880 I roc San Con\cnt Detroit I anslng 1880 10 14 

38 Quebracho in Spasmodic Asthma, Phxsicmn and Surgeon, Aim Arbor 3 202 1881 

39 Petroleum in Clironic Pnoumonm 1 lixslcinii nnd Surgeon Ann Arbor 3 202 1881 

40 Retention of Urine in Ischnrin, Physician and Surgeon Ann Arbor 3 337 34i> 1881 

41 Chronic Suppurntuo Cystitis, With Illustrated Coses, Physician and burgeon, Ann Arbor 

3 484 489, 1881 

42 Vmighan, I C and Bcnnqcr I[amet C Tlic Composition of tho Unno in a Case of 

Cancer of tho I ncr I lijsicmn nnd Surgeon Ann Arbor 4 337 348 1882 

43 Chronic Catnrrlial NcpliritiH, Physician and Surgeon Ann Arbor 4 241 245 1882 

44 Prostntlc nnd Iscliio Rectal Abscesses lolloued by lyiniic Symptoms but Terminating 

Favorably, Physumn nnd Surgeon Ann Arbor 4 145 148 1882 

45 Vau-ffhan, V C and Dauson J II Diffusion of Arsenic Tlirough tlic Body MHicn 

Tliroun into Mouth nnd Rectum After Diatli Plixsicinn and Surgeon, Ann Arbor 

6 340 350 1883 JAMA 1833 pp 115 110 
40 Vaiughan and Dawson Distribution of Arsenic Through tho Body in Arsenical Poison 
ing Physician nnd Surgeon 6 381 334 1883 

47 Meats Rep Board Henltli Michigan 10 220 224 1881 2 (Lansing 1883) 

48 A Lecture on tlio Piiysiologicnl Action and tho Therapeutical Uses of Ilyoscynmus, 

Pliysician and Surgeon 0 14o 181, 1883 

49 Tlio Distribution of the I oison Through tho Body After Death from Arsenic JAMA 

1884 pp 152 153 

50 Healthy Homos Annual Ropt Jlichignn Board Ilcalth 1885 

51 Disinfection uith Mineral Acids Med News, Phllndclphia 47 C2 G4, 188ii 

52 Considerations Concerning tho PractMal Uso of Mercuric Chlondo as a Disinfectant 

Mod Nows Phllndclphia 47 235 1885 

53 Poisonous or Sick Cheese Am 1 ub Health Assn Rep 10 241 245 1884 Concord, 

N H 188^ Rep Board Heilth Michigan 13 218 2-0 1884 ^ Lansing 1880 

54 Tyrotoxicon Cliceso 1 oison (nbstr ) Detroit I ancot 9 uO G1 1885 G SfnrylnndM T Balt 

13 2C7 188 » Plnsicum and Surgeon Aim Arbor 7 347 349 1885 San Jour 
Qlnsg 9 190 198 188 » 0 Sanitannii Non lork 16 142 144 1885 

55 Fin Ptomain nus Qiftigcm Ivnsc Ztsdir f Physiologisclio Chemio 10 140 1880 
50 IcQ Cream Poisoning Med Roc Now lork 30 300 1880 

57 Tyrotoxicon nnd Cholera Infantum Med Age Detroit 4 342 1880 

58 Four Cases of Poisoning from Tyrotoxlcon \\ith Three Fatal Results Investigations n«c 

to tho Ongin of tho Poison, RcsuUb of tUo Autopsy and Clicmleal Analysis Med 
Nous 1 liilndclphin 61 044 649 1387 Rep Board Honlth Mich 16 12 19 1888 
(Lansing 1888 ) 

59 Preliminary Note on the Chemistry of Tyrotoxicon Med News Pliilndclphm, 1887 p 

809 

00 Tlio Nature nnd Treatment of Cholera Infantum Med Ncus Plilladclphm, pp 073 0(0 
1887 Tr Mich M Soc Detroit pp 80 96 1887 
61 Ueber die Anucsenhoit von Tyrotoxicon in giftigcin Eiscrcmc und giftlger Milch und seine 
unhrschoinliche Bczichung *uv Cholera Infantum Arch f Hyg Munchen u 
Icipz 7 420 440 1887 
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6^ Tiroto'rieon, Its Nature, Its Chemistrj , and Its Action Upon Animals, Tr Intcimt M 
Cong IS, Wash S 382 387, 1887 

63 The Use of Con’s Milk m the Artificial Ueeding of Infants, Tr Intern it M Cong IS, 

Wash 3 485 480, 1887 

64 Vmighan, V C , and S’oai/, F G Experimental Studies on the Causation of Typhoid 

Fever nith Special Reference to the Outbreak at Iron Mountain, Michigan, Pre 
hminarj Report, Med Neus, Philadelphia, pp 52 97, 1888, Rep Bd Health Mich 
15 2 11, 1886 7 (Lansing, 1888 ) 

65 The First Quarterlj Report of the Michigan State Laboratory of Hygiene, pp 123 

Lansing, Thorp A Godfrey, 1888 

66 The Chemistry of Tyrotoxicon, Its Action Upon Loner Animals, and Its Relation to 

the Summer Diarrheas ot Infancy, Am M Assn , Chicago 9 361 366, 1887 , Sep 
Bd Health Mich 16 177 185, 1886 7 (Lansing, 1888 ) 

67 Report of a Case of Severe Hemorrhage from the Stomach, Med News, Philadelphia, 

1888, pp 53 69 

68 T\rotoxitoii, Its Presence in Poisonous Ice Cream, Its Development in Milk, and Its 

Probable Relation to Cholera Infantum and Kindi ed Diseases, San News, Chicago 
8 135 107, 1886, Rep Bd Health Mich 13 218 220, 1885 6 (Lansing, 1888), 

Analvst, London 11 230 233, 1886, Sanatarian, New York 17 300 311, 1886 

69 Experimental Studies on Some Points Concerning the Causation and Treatment of the 

Summer Diarrheas of Infancy, Boston AI AS J 119 14 16, 1888, Phila Med 

News 52 621 628 

70 The Value of Mercuric Chloride as a Piacticnl Disinfectant, M and S J, Boston 120 

1 3, 1889 

71 The Medico Leg il Points in the Case of the People of the State of Michigan vs Matthew 

Millard, Med Leg J , Neu York 7 345 346, 1889 90 

72 The Causation and Nature of Tetanus, Tr Mich M Soc , Detroit 13 148 152, 1889 

73 Model Diet Tables, Report Mich State Bd Health, 1889 

74 The Etiology of Typkoid Feier, J A M A 13 831 837, 1889 

75 Leukomames and Ptomaines and Tlieir Relation to Disease, Proe Quarant Confer, 

Montgomery, Ala, 1889, pp 103 113 

76 The Examination of Drinking Water with Special Refeience to Its Relation to Typhoid 

Fever, Med Neus, Philadelphia 56 641 646, 1890 

77 Some New Bacterial Poisons, Their Casual Relation to Disease, and the Changes in Our 

Theories Suggested bv Their Action, Med Neus, Philadelphia 57 158 162, 1890 

78 The Fundamental Factors in the Causation of the Infectious Diseases, N Am Praot, 

Chicago 2 337 342, 1890 

79 A New Poison in Cheese, Med A Surg Reporter, Philadelphia 62 584, 1890 

SO Health Homes for the Working Classes, Rep Bd Health, Maine 5 141 142, 1889 

(Augusta, 1890 ) 

81 Infantile Mortality , Its Causation and Its Restrictions, J A M A 14 181 185, 1890 

82 The Grouang Luportance of Chemical Studies in Medical Education and in Medical 

Research, JAMA, 1891 , Weekly M Rev , St Louis, 1891 
S3 A Contribution to the Chemical Study of the Summer Diarrheas of Infancy, Tr Am 
Pediat Soc 2 101 109, 1890 (Philadelphia, 1891) 

84 The Chemical Factors in the Causation of Disease, J A M A 16 613, 664, 697, 

1891 

85 The Germs of Tvphoid Fever, Cauad Pract, Toronto 16 77 87, 1891 

86 The Growing Importance of Chemical Studies in Medical Education and in Medical 

Research, Weeklv M Rev , St Louis 24 1 8, 1891 , J A M A 16 734 741 

87 The Infection of Food, Tr Mich M Soc , Detroit 16 82 98, 1892 

88 A Bacteriological Stud) of Drinking Water, Am J M Sc , Philadelphia 104 167 198, 

1892, Tr A Am Pins, Philadelphia 7 1 43, 1892 

89 The Addition of a Fifth Rule to the Four of Koch, Med News, Philadelphia 61 194, 

1892 

90 The Kind and Amount of Laboratorv Work Winch Shall Be Required in Our Medical 

Schools, M AS J, Boston 127 212 214, 1892, J A M A 19 665 674, 1892, 
Assn Am M Coll Bull , St Paul, pp 13 19, 1892 

91 Sillabus of a Course of Six Lectures on Hygiene, Unnersity of Michigan 

92 The Principles of Immunity and Cure in the Infectious Diseases, Med News, Phila 

delphia 63 393 421, 1893 

93 Favffhaii, V C , and ilcClintocl , C T The Nature of the Germicidal Constituent of 

Blood Serum, Med News, Philadelphia 63 701 707, 1893 

94 FanghaUj Aoig, and ^cClintocl The Germicidal Properties of Nucleins, Med News, 

Philadelphia 62 536 538, 1893 

95 Does a Classical Course Enable a Student to Shorten the Penod of Professional Study? 

Bull Am Academi Med , Easton, Pa , pp 225 230, 1891 3 

96 The Infection of Meat and Milk, Tr VII Intemat Cong Hyg and Demog, 1891, 

London 3 IIS 129, 1892 
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97 Tho Trc'itmonfc of Tuberculosis Tvith "Vcast Nuclein Med News, Philadelphia 66 157 

105, 1894 

98 Corydon L Ford, MD LLD Memorial Discourse June 10 1804 Published by 

V of M, pp 7 21 

99 The Nueleina and Nuclein Therapy, J A M A 22 823 831 1894 Tnns Mich Med 

Soc 18 22 50 1804 

100 The Chemical Products of tho Anaerobic Putrefaction of Pancreatic and Hepatic Tis 

sues and Their Effects Upon the Teats for Morplimc Tr A Am Phys , Phila 
9 249 256 1894 

101 The Nucleins and Nuclein Therapy, Ir Mich M Soc Detroit 1894 

102 Faup?«in and FcrKxns G D Food Infection vvith Toiicoj,cmc Germs Med News 

Philadelphia 67 538 542 1895 

103 (A circular letter to prominent men of both schools Boliciting au opinion on the cx 

pediency of abolishing the Homeopathic School ns a department owing to the 
reduced number of students attending and that a professor of Homeopathic Materia 
Medica and Tlicrapeutics as the onlj distinctive feature of the system be appointed 
in the Medical department Feb 11 1895) 1 sheet Ann Arbor 1895 

104 Bacterial Poisons in Milk and Milk Products Proceedings 3rd Annual Conference of 

Health Officers in Michigan 1896 Pept Mich State Bd of Health 1896 pp 20 28 

105 VaugTuin and PerliTH A Poison Producing Bacillus Found in Ice Cream and Cheese, 

Tr A Am Phys Phda 11 14 30 1896 

106 Vauffhan end PerkiTis Ein in Eiaercmc und Kase Gefundener Giftproducirender 

Bacillus Arch f Hyg Muiichcn u Leipz 27 308 327 1896 

107 Food Infection -with Toxicogenic Germs Samtarmn New 'Vork 36 20 28 1896 

108 The PcstTiction of Tuberculosis Med News Ncn \ork 68 255 260 1896 Tr Colorado 

M Soc Denier 1895 pp 337 349 

109 Vaxighan McClintocl and Pcrltns The Treatment of Anthrax in Rabbits by the 

Intravenous Inicction of least Nuelcinie Acid Tr \ Am Phjs Phila 11 72 

74 1890 

110 William Beaumont and IIis Work Tr Mieh M Soc Grand Rapids 20 9 21 1896 

111 The Physiological Action and Therapeutic Uses of least Nucleinic Acid with Special 

Reference to Its Emploimcnt in Tuberculosis Med News, New York 70 2o7 264 
1897 

112 The Bubonic Plague Pop 6c Month New York 61 62 72 1897 

113 Tho Four Year Medical Course in the Umversity of Michigan Intercollcg M J 

Chicago 1 7 11 1897 

114 The Physiologic Chemistry of Uric Acid Phila M J 2 612 617 1898 

115 The Care of the Wounded at Santiago Med Rec New York 64 323 1898 

116 Vaughan JOraper and Tyson J Is Unc Acid Diathesis an Important Factor in 

Pathology? Tr A Am Pliys Plain 12 266 271 1898 13 147 

117 Cellular Education and the Contmuitj of Life Michigan. Alumnus 6 419 1898 1899 

118 Vaughan and iicClymonds Tho Bacteriology of Cheese Tr A Am Phys Phila 13 

266 271 1898 

119 Are We m Danger Prom tho Plngue? Appleton b Popular Science Monthly September 

1899 

120 Some Remarks on Tvphoid Fever Among Our Soldiers During the I ate War with 

Spain Am Jour Med Sc 118 15 Julj 1899 

121 Typhoid Feier Proc 4th General Conf Health Officers m Mich 1899 

122 Peed Walter Vaughan F C and Shakespeare B 0 Abstract of Report on the 

Origin and Spread of Typhoid Fcrcr in U S Milifcarj Camps During the Spanish 
Mar of 1898 Gov t Printing Office 1900 

123 The Dietetic Treatment of Diabetes Physician and Surgeon Detroit 1900 

124 Methods of Teaching Hjgiene Phila M J 6 402 404 1900 Indian M Rec Calcutta 

20 386 388 1901 

125 Conclusions Reached After a Study of Typhoid Fever Among the American Soldiers 

in 1898 Med News New Fork 76 907 913 1900 Phila M J 6 1315 1320 1900 
J A M A 34 1451 1459 1900 

126 Vaughan and McClymonds Some Bactenologic Poisons in Milk and Milk Products 

In Jacobi Festschrift International Contributions to Medical Literature The 

Knickerbocker Press N \ 1900 

127 The Restriction of Tuberculosis Comptes Rendus du 5II Congres International do* 

Medicine Moscow 1900 

128 The Toxin of the Colon Bacillus American Medicine 2 6 May 1901 

129 An Historical Sketch of the Department of Medicine and Snrg(.r\ of University of 

Michigan Med News 1901 

130 The Etiology of Gall Stones Physician and Surgeon 23 289 292 1901 

131 Laying the Corner Stone of the New Medical Building 1901 
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132 Vanfjlian and Codlerj, X S The Bictennl Toxins, J A M A 36 479 482, 1901, 

also jn Tr Ass Am Phjs , Pliila 16 217, 1901 

133 An iddress before the Alumni Assocntion of the Long Island College Hospital, Brooklyn 

M J 16 126 139, 1901 

134 The Religion of Science President’s address, Bull Amer Acad Med 6 57 85, 1902 

135 Beaumont and His Work, Physician and Surgeon, 1902 

136 A Studj of Bacterial Cells (Rockefeller Research), Trans A Am Phys 17 243 327, 

1Q02 

137 The Etiology and Spread of Typhoid Fever, J A M A 38 979 988, 1902 

138 Vauahan and Vecnloer, TTm 3 The Use of Borax and Boric Acid as Food Preserva 

tives, American Medicine 3 421 426, March 15, 1902 

139 The Michigan Method of Teaching Sanitary Science or Hygiene in the Pubbc Schools 

of the State, Bull Am Acad M (Easton, Pa ) 6 387 390, 1902 3 

140 The Twenty fifth Anniversary of Doctor Victor C Vaughan’s Graduation, Am Med, 

1903 

141 The Relation of the State Laboratory of Hygiene to the Health V7ork of the State, 

Teachers’ Sanitary Bulletin, Mich State Board Health, 1903 

142 Some Remarks on the Present Status of Medical Education in the United States, J A 

M A 40 1121, 1903 

143 The Hygiene and Dietetic Treatment of Chronic Nephritis, Northyvest Med , Seattle 1 

468 476, 1903 

144 Tlie Intracellular Toxins of Some of the Pathogenic Bacteria, J A M A 40 838 

840, 1903 

145 A Further Report on the Study of Bacterial Cells, Tr A Am Phvs , Phila 18 

365 368, 1903 

146 Some Tosicogenic Germs Found in Drinking Water, J A M A 42 935 941, 1904 

147 Vaughan, ZIunsem, T F , and Spencer, F R The Extraction of a Toxin from Liver 

CeUs, J A M A 42 1075, 1904 

148 The Present St itus of Streptoeoccus and Tetanus Antitoxin Injections, Physician and 

Surgeon, Detroit and Ann 4rbor 26 193 209 1904 

149 Vaughan V C and TVheeler Sybil Mag The Extraction of tlie Intracellular Toxin of 

the Colon Bacillus, J A. M A , 4.pril 22, 1905 

150 Summer Diarrheas of Infancy and Their Preyention, Pediatrics, New York 16 449 

452, 1904 

151 The Spread of Typhoid Fever by Contact, Med Kens, New York 84 569, 1904 

152 The Use of Food Preservatiyes, I A M A 44 753 756, 1905 

153 The Problem of Tuberculosis, Wisconsin M J 4 58 71, 1905 6 

154 Further Studies in the Intracellular Bacterial Toxins, J AM A, 1904, Physician and 

Surgeon, Detroit and Ann Arbor 26 440 448, 1904 

155 Vaughan V C , and Vaughan, V C , Jr The Action of the Intracellular Poison of 

the Colon Bacillus, J A M A 44 1340 1346, 1905 

156 A Brief Report on Research in the Writer’s Laboratory on Bacterial Toxins and Im 

mumty. Am Med , Phila 10 145 148, 1905 

157 A Contribution to Cell Chemistri, Proc Ain Physiol Soc , Boston, 1904 5, p 40 

158 The Intracellular Toxins (Abstr ), Science, N Y and Lancaster, Pa 21 490, 1905 

159 Vaughan, V C and Leach Mary F On the Chemistry of Bacillus Coli Communis, 

Jour Biol Chem , Tune, 1906 

160 The Shattuck Lecture A Contribution to the Chemistry of the Bacterial Cell and a 

Study of the Effects of Some of the Split Products on Animals, Med Communieat , 

Mass M Soc, Boston 20 295 347, 1906, Boston M and S J, 1906, pp 155, 215, 
243, 271 ’ 1.11) 

161 Michigan Water Supplies, Mich Acad of Science 8 111 118, 1906 

162 Albert Benjamin Prescott Dec 12, 1832 to Feb 25, 1905 Memorial Discourse, Ann 

Arbor, Mich , Privately printed, 1906, pp 23 29 

163 Some New Conceptions of the Liiing Cell, Its Chemical Structure, and Its Functions, 

Canad J M A S , Toronto 18 283 296, 1905 

164 Vaughan and Wheeler Experimental Immunity to Colon and Typhoid BaciUi, N Y 

M J (etc ) 85 1170 1176, 1907 

165 The Spbt Products of the Tubeicle Bacillus and Their Effects on Animals, National 

Assoc for Study S. Prevention of T B C 3 237 243, May, 1907 
_jl66 Vaughan and Wheeler The Effects of Egg White and Its Split Products on Animals, 
a Study of Susceptibility and Immunity, J Infect Dis , Chicago 4 476 508, 1907, 
Tr A Am Phys, Phila 22 268, 1907 

167 The Dangers of Impure Foods, St Paul M J 9 203 205, 1907 

168 Protein Poisons, Science, N Y and Lancaster, Pa 26 415, 1907 

169 Proteid Susceptibility and Immunity, J Biol Chem , N Y 3 32, 1907 8 

170 The Specific Treatment of Typhoid Fever, Am J M Sc, Phila and N Y 136 330 

344^ 1908 
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1"I Ta^afian J W A Prelimicarr Repo’^ TTpon th«* U ■» tie Rea dee o' 

T C- Tac^rban in Snr^-al T B. 3ilict, ‘Jta e iTed. *= 00 ^ No-remlH- 
1*’2 r*ci/ci<T^ T" c-vJ I,^cch JTon/ F A Prel^micarr of tie Sen_ ►izing Po^on 

of Egg White Joer BioL Cieic^ 1 *> 0 « 

1"3 Cnunde Againr* TDbeTcu''o<i_ Peb Health Mich^ Landing 3 4^^ 3^ 1^0 
!"■» H^per ti_ccptib htv and Imocnitv (Absr) Science \ Y and Lane**- e Pa. 27 
&44etc ioo« 

1“3 Whe^^ end Gidlev IT F Pro etn Eeve" tie Prodec ion 0 ' a Cononced 

Ferer br Pepeated Injections of Protein J \ XL A 53 63- 

1”6 Taxtel^n^ F arA TTTieefcr SyltH Jfc/ K ^todr of the Ci TTu t ^ r v 0 ' B-c enal 
Cellnlar Protein, J BioL Ciem. 6 30'> joy) 

I*" rte Erolntion of the Sap^rtnan J llicn. Xf (etc ) 29 CU 21^ looo 
1"^ The Yalne and Limitations of '^al Free Die and Pers n ion of Flmd m Xepintn 
J A. M A 53 1“«<» 3Q<vi 

1"Q The PhT«ic3l Basis of Life Tr \ Am. Phv»:- PLiIa. 24 1 11 looo jjLo in ^len e 29 
“oy V 03 IQOO 

1^0 Pro ein ^^^•n.itization and Its Pclation to "^me of the Infecaocs Di ^3 es Z.,ei. f 
Immnmtat forvh. u exper Therap., Jena 1 2 j1 _ - 1°^ ^ 

1^1 Tb* Fnlnre of the Medical Profession, *^ience N Y and Laccas*e Pa 31 12“ 137 

1010 

1^2 Old Xfu -onn Baccalaureate A 'dre-* Cen •ml College FaveHe JXo Pcbli^ied br the 
College senes V X>o 3 

1^3 The ■Man-gement of GItco una in Elderlr Person. \ Y XL J (e c ) 91 41" l<ilO 
154 The Fnne* 2 ons o' a Enirer«zrr Medical School J A \f A. 54 ll^I II 03 jojp 
1^3 The Armr Xledieal Semce XliL Snrg., Wa hiugfon 27 11° l^H) 

1®6 VaveJan Fcyolon P Jr and TTncht J S The Fe*men Produced in Protein 
*=en£ittzation ZLchr f Iniciciiitats'or*eh o eiper Tbe’mp., Jena 11 6"3-6 2 IQll 
1®" Veuefen Cunntne J G.^ and JTrwlf Ferer Its Nature and ^igniScanee Tr A 
Am, Phr* Phila 26 1<>1 21", l^ll Phr and Surg^ D a^oit Ann Arbor 

34 15517* 1Q12. 

1^5 Farther ^*T3dies on ^easituation m Tul>»rcnlo i_ Tr A Am Phrs^ Pbila. 26 215 
233 lUl 

Teanfan Cunntno e-d ilcGlunphtj C B The P^rec €*al In rodcc*ion 0 ' Proteia. 
Ztschr f immemtatsforsch c eip*r The-ap- Jena 9 16 2 1®1L 

200 The Plagce-^Jtncken Home Crusader' of WLconam Ana TobeTuIo j A.«ii-, Feb’marr 
1012- 

lOL The Michigan Me hod of Water Analr^i* Public Health, 1012 

102. The Philo«ophr of a ^lentis* Science N X and Innca te* Pa 36 22o 233 1012. 

103 Anaphvlaaas and Its Rehtion to ImiEunirr and Duea-e Detroit XL J 12 3"5 3"0 1012 

104 The Protein PoLon Proceedings Aro Phil S^c PhUa. 51 20b*213 1012 

105 The Relation of AnaphrLms to Immanitr and Disease Am J XI Phfla., and 

N Y 145 161 1"" 1013 Tr W Intemat. Cong Hrg A Demog., Wa hing^on 

(1012) 2 311 3-5 1013 

106 Eugenics or Race Betterment Peb Health Lansing 8 3 24 1013 

19” The Influence of Di ease on Ciriluation Penna Med. Jour., Norember 1013 
105 The Harrer Leettire (Jan. I' *^cmEiarT in Nctt York Med Jour 

lOQ The Nature and Puipose of Education Science Nor 13 

-00 The Eradication of Disea e ^tate Med A sn., Ne^rport o,rpt 2 I'llA 

20L The ^^emce of Medicine to Cmliiation J A M A 62 _"'^3 -01- I0l4 Nev York 
XL J 99 126.J 12"! 1<)14 iled Be^ N Y., pp 11 1 llo- 1014 

202 The Doctor Dream Public Health Xlichigan ^tate Board of Health, March 1014 

aLo in Science 39 149 154 1^14 

203 The Functions of Dentistrr and Medicine m Race Betterment BoD Nat Dental Assn., 

Rochester N Y., October 1014 

204 The Stanford Medical SchCMil, lienee 40 126 Jolr 24, l'*14 

205 Parenteral Protein Digestion, J A. M A 63 36o 36^ 3"o Ang 1 1014 

206 Hor- Bacteria Cau-e Di_ea«e Tr Clin. C of M 6 o® "2 Feb 11 1 O 14 also in 

J XLch Med- Soc 13 24525® 1014 

207 The Importance of Frequent and Thorough Medical Examinations of XIl (Ntirem 

International Clinics ToL I Twentr Fourth Senes pp 12_ 13^1 
20 s Die Phanomene der Infektion, Berlin l‘H4 J Springer pages 

209 Eugenics From the Point of Alew of the Phr ician In Engemes a Collection of 

Tr-elre Umrersitv Lectures br T C Vaughan and Others in 1^12 13 uath Fore- 
svord br LeireDrs F Barker N Y., Doid Mead A Co- 1^14 34’' pages 

210 The Phenomena of Infection Harrer Lectures 1^13 14 PhUa and Lond. 9 13_ 161 

1915 

211 Infection and Imrounitv In A M A Comu’emoration AoL, Chicago 1915 116" 

Also As 3 separate volume (1915) 
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245 Are We to Forgot the Lessons of 1888? Ibid, pp 587 589 
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248 Dried Tetanus Antitoxin, ibid , pp 741, 742 
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Cise of Tiphoid Feier, ibid, pp 576, 577 ® 
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292 Remarks on the Chemistry of tiio Protein Molecule jn Relition to Infection Proc Inst 

Med 3 39 45 1919 20 

293 The Tabcrculosia Problem in England, J Lid A Cun Med 5 4C9 473 1919 20 
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CLINICAL AND EXPERIMENTAL 


A STUDY OP THE BLOOD UREA CLEARANCES WITH RELATION TO 
DIURESIS IN NORMAL AND NEPHRITIC ANIMALS* 


B\ Robert L JonvsTotr, JID Cleveland Ohio 


'T^HE purpose of tins in% esti,fation is to show t)ie close correlntion which 
esists betwcea the diuresis curse in the fasting mammal and the curve 
of blood urea clearance Certain important papers are briefly reviewed be 
low, these serve as a basis of comparison, as well as to explain the terrain 
ology used 

Investigations by Jloller, McIntosh, and van Sljke' confirm those of 
Marshal! and Davis, Pepper and Austin,’ Addis and Watanabe,’ that when 
the volume of urine is fairlj laigc the rate of urea excretion is directly pro 
portions! to the blood urea content They call attention to the fact that 
Austin, Stillman and \ an Slyko’ demonstrated in three normal subjects that 
the rate of excretion holds only when the urine volume is above a certain 
limit (about 2 c e per minute in adults) which they called the “aiigraenta 
tion limit ” When the volume of urine became less than the so called aug 
mentation limits of the subjects studied, the urea output decreased in pro 
portion to the square root of the volume This conception is confirmed by 
Moller, McIntosh, and van Slykc on seven other human subjects Austin 
Stillman, and van Slyke’ considered that a further mcrcase in the volume of 
urine would not result in a further increase in the hourly output of urea 
Moller, McIntosh, and van Slyhe' stated, furthermore, that in adults 
w hen the excretion of urine is pi oceeding at the rate of 2 c c or more per 
minute, a certain volume of blood will be freed of urea each minute They 
found that in men wuth normal kidneys this volume of blood was approxi 
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match T5 c c per minute, and called this figure the maximum blood-urea 
clearance, designated Cm Tliej found also that in men this maximum clear- 
ance IS piaetically a constant figiiie foi all mine volumes equal to or above 
the so-called augmentation limit (of about 2 c c pel minute) Under con- 
ditions of diuresis, lioueier, in mIucIi the mine excretion fell appreciably 
below 2 c c per minute, the amount of blood which was cleared of urea 
dinimislied, and aiiothei basis of calculation uas necessaiy for such instances 
It u as found that as the volume of urine diminished more and more, the 
diminution of the numbei of cubic eentimeteis of blood cleared of mea per 
minute was not exacth piopoitional to the volume of urine, but nas more 
iieaih piopoitional to the square root of the lolume when this volume was 
bclou the augmentation limit of 2 c c pei minute Foi such conditions, the 
authois coined the teim “standaid clearance,” which they defined as the 
cficicncij uith u'Jnch the kidneys cxacie mea when the volume of mine is at 
the avciaye noimol level of 1 cc pei iimnifc (oi 1,440 cc per twenty-four 
hours), designated as Cs The formula foi standard clearance, as derived by 
these authois is 

C, = U/B Vv (1) 

For maximum cleaiance, the foimula is 

C„ = UV/B (2) 

U designates the milligrams of mine urea pei 100 c c , B the milligrams of 
blood urea per 100 c c , and Y the volume of iinne per minute 

As ahead! stated, the second of these formulae was used for adults only 
i\ hen the urine i olume v as 2 c c oi more per minute For adaptation of 
the formulae to oxtremeh lieaii or extieniely thm adults, or to children, 
the aiitliors recommended that the \alue for V (mine volume) be multiplied 
bv the foimula introduced hi Addis 

173/Sq Meters Surf Area (3) 

A complete discussion of the use of this foimula is given bv McIntosh, Moller, 
and van SliLe'' These authois aie m accord with MacKay and MacKay' 
that loss of renal function iiiai exceed 60 per cent before the blood-urea con- 
tent rises abo! e the highest lex el obseri ed m normal subjects, and they state 
that unless the exciction rate is also considered, the blood urea may fail to 
reical diminishing lenal abiliti until the latter has become advanced 

Eaton M iracKai^ observed that urine i olume was not the only impor- 
tant factor aftecting mea excretion He investigated the diuinal variation 
of the standard blood uiea cleaiance and found this lanation to be consider- 
able in each indnidual under normal conditions, and that a fuither vaiiation 
IS biought about bi exercise His expenments indicate that there is less 
lariabilitv m a senes of obsemations made on an individual at the same 
hour on dilTerent dax s than in a series of obserx ations made on the same day 

EXPOvniCXTAL DATA 

Before undei taking this studx on dogs, we conducted 28 experiments m 
diuresis on a fasting subject uith normal renal function under varying con- 
ditions of activitv Borne of these experiments were done with the subject 
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m btd, others while doin', sedcntari worl, and still others duriuf. the per 
formnnec of mild tieicise Similar diuresis tests were conducted on four 
othei henltln subjects and fom with iicpliritis determined bj at least two 
crifeiin in each case The cxpciiments done on fistiii^ hunian subjects dif 
fared from those done on dogs in that the liumsii biin»s drsnh tlie two 500 
ec poitioiis of wntci, and urine speuinens were pissed loluntarih, a pro 
tedme which is sntisfaetoii when there is no pathologic condition csusiiig 
uriiian rtteiition In all of the 12 lists on uonnephritit human subjects the 
diiuesis ounes weic tipicil of thosi ohtimtd in normal dogs there being a 
high peak of cxeiction within two hours, with a subsequent abrupt deciease 
of the exciition nte to a point iiesr the fastiiii Iciel within file hours The 
cuiies in nephritic hunnn subjects, howeier lacked tlie noriml high peak 

CC 

400 

300 


200 


too 


0 

PiK 1 — Cun es of water dlurc'ils houily «ipcclmrns Jn normal an t nephritic animals The 
higher, open circle cur\es arc of nonncphrltlc anfni ils The loner hlack Oot clrtles are of 
nephriUc nnlnial«i The double lino cur\e In llcnted results following almlnlstratl&n of 1 000 c c 
of 6 per cent urea the single Unc curve following 1000 c-c of nntoj nnl the dotted line cur\e 
following 1 0f)0 c c of 5 p^r cent urea nnd 1 c o of •cu^glcnl pltultHn 

^Mtiun the first t>\o horns and failed to reach nn equihbiimn twthm fiio 
hours Such tests are distnicth helpful, but are not intended to repHce stud 
les of tlie blood chemistrj 

Our obser\ ations of standard and maximum blood urea clearances in 
dogs were made both before and after the induction of acute nephritis b> 
means of uranium acetate, 2 6 mg per kilogram subcutaneoush Fig 1 
shoavs the results in gi*aphic foim Fig 2 shows graphicallj the urmt aoliimes 
noted in the tables The bases of computation of these blood urea clear 
anees are gi\ en in Tables I to VII (A rapid survea maj be made of these 
tables bj reading the extreme left and right hand columns together ) 

It IS noted that when large doses of urea are gnen to dogs with normal 
renal function the absolute amounts of urea excreted and the volume of 
urine are verv greatlj increased Tins mechanism mav serve as a rapid 
means of dchjdration The number of cubic tcntiraeters of dog blood cleared 
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of urea per minute is definitely deci eased in most instances, both in the noi- 
mal and m the nephiitic animal, but in oiii hands the deeiease was negligi- 
ble if pitmtrin u as gn en at the same time as the urea 

The designation maxumm llood-itica cUaianco which has been applied 
to man is a misnomer foi the dog McIntosh, Mollei, and van Shke conclude 
that about 75 c c is the aveiage quantitj of blood vhich can be cleared of 
urea pei minute in health j men uhen the uiinaiy output is 2 c c oi more 
pel minute, and it is infeiied that this, geneiallj speaking, is the maximum 


Table I 


iiocr or 

r'^Eri 

MFNT 

TOLUilE, 

C C PEP 

Hour 

URINE 

VOLUME, 

C C PER 
MIN’ 

SQ RT 
OF \OL 
PER MIN 

URINE 
UPEA, 
GM PER 
100 C C 

BLOOD 

UF EA, 
GM PER 

100 c c 

URINE 
UREA, 
GM PFP 

HOUR 

BLOOD UREA CLEARANCF, 
C C PER MIN 

control 

65 

0 10 

0 33 

4 77 

0 024 


65 (standard) 

1 

7 0 

0 11 

0 33 

3 51 

0 021 


55 (standard) 

2 

3G 0 

OGO 

0 78 

2 58 

0 027 


74 (standard) 

3 

44 0 

0 73 

0 85 

2 34 

0 021 


94 (standard) 

4 

30 0 

0 50 

0 71 

2 28 

0 024 


67 (standard) 

") 

78 0 

1 30 

1 14 

114 


0 889 


G 

122 0 

2 03 

142 

0 60 

0 033 

0 732 

26 (standard) 


Dog Ko 5, norm'll before induction of nephritis The table shons the basis of comput 
ing the hoiirlT blood urea cleanuces following tno doses of 500 c c each of ivator only, given 
bi stomach tube, and 1 c c of suigieal pituitrm giien subcutaneousl) 


Table II 


HOLP or 
IXTFri 
MtVT 

URINE 

^OLUME, 

C C PER 
HOUR 

UriNE 

\ULUME, 

C C PEP 

MIN 

URINE 

UREA, 

CM PER 

100 cc 

BLOOD 

UREA, 

GM PER 

100 CC 

URINE 

UREA, 

GM PER 
HOUR 

BLOOD UREA 
CLEARANCE, 

CC PER MIN 

eoiitrol 

1 

o 

3 

4 

5 

6 

33 5 

102 0 

427 0 
295 0 

206 0 

136 0 
SOO 

0 56 

170 

7 11 

4 91 

3 43 

2 26 

133 

3 84 

2 73 

2 82 

3 15 

2 76 

3 84 

5 34 

0 027 

0 207 

0 240 

0 213 

0 147 

0 132 

0 120 

1 280 

2 784 

12 041 

9 292 

5 685 

5 222 

4 272 

10 0 (standard) 

22 4 (ma-umum) 

83 0 (maximum) 

72 0 (maximum) 

03 8 (maximum) 

65 7 (maximum) 

57 8 (maximum) 


Dog No 3, normal, before induction of nephritis The table shons the basis of com 
puting the hourly blood urea clearances following tuo doses of 500 ce each of 5 per cent 
urea solution given by stomach tube, and 1 cc of surgical pituitrm gnen subcutaneousl) 


Table III 


HOLP OP 

LTIINB 

UPTNE 

LPINE 

BLOOD 

URINE 


i NPEri 

\ OLUME, 

VOLUME, 

UREA, 

UREA, 


BLOOD UREA 

MENT 

C C PER 

C C PET 

GM PER 

GM PER 

Gil PER 

CLEARANCE, 


Hour 

MIN 

100 cc 


HOUR 

0 C PER MIN 

control 

1 

14 

302 



0 039 

0 798 

70 5 (standard) 

O 

305 




5 436 

28 8 (maximum) 

3 

172 

2 86 


u zi'iy 

8176 

55 0 (maximum) 

4 

123 

2 05 

4 59 

0 231 

5 211 

40 0 (maximum) 

j 

74 

1 23 

5 40 

0 204 
not taken 

5 545 

3 996 

45 0 (maximum) 


. juiiy laoie siiOTvs ine basis oi 

computing the hourly blood urea clearances folloiiang two doses of 500 cc each of a 5 per 

cent solution of urea given bv stomacli tube It is to be noted that under stress of high 
blood urea, the kidnev clears less blood per minute ^ 
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amount of blood irliicli can be cleared of uica duimp the most forced diure 
S!S Certainlj tbzs does not apply to dogs, and it is reasonable to expect a 
diffcrouoc in view of the larmtion in surface area This difference is fur 
thcr emphasized after the administration of large amounts of urea bj mouth 
Doubtless the results of diuresis testa are also affected bj the plane of pro 
tern metabolism existing at the time of the test 

It seems ici\ piobablc tint the secretion of the pars intermedia {the 
actne principle of pituitarj extract) is an important factor in determining 
the output of urea, and should like its place ns such along with other factors 
uhieh influence the quautitj of blood cleared of urea per minute, namely 
magnitude of urine lolume, diurnal variation exercise and other conditions 

It IS emphasized that 

ts 


50 


Z5 


D 

Fig — Curves of bJood urea clearancrs Those marked V are baaed on the formula for 
ma3k.imum clearance those marked S arc based or the formula for standard clearance The 
dosas’e corresponds to the line designations Jn Fig 3 All charts are con tructed from the tables 


winch alter tlic flow of blood through the kidneys 



while pituitary extract is loiown to alter the blood flow through the hidnejs 
in a classical manner and at the same time is noted to diminisli urine ^olume 
(Tables H and VI), the amount of blood cleared of urea per minute m these 
expenmtnts does not share in this decrease but ma> actnallj be increased 
Further work is needed in connection with these facts 


Table rv 


UOCP OS’ 
FXPEHI 

MENT I 

URINE 
! VOLUME, 

I CC PEE 
[ HOUR 

URINE 
! %OLUME 

CC PER 
MIN 

UBINE 

UEEA 

! OJI PER 
100 CC 

BLOOD 

UECA, 

QM PEB 
100 CC 

URINE j 

UREA 

CM PEE 
HOUR 1 

BLOOD- UREA 

CLEAR VNCE 

OC PER MIN 

control 


015 

6 12 

0 027 

OS50 

87 0 (standard) 

1 


2 28 

171 

0192 i 

2 330 

20 4 (standard) 

S 


6 55 

162 

0 24G 

6 360 

42 8 (standard ) 

3 1 



2 31 

0 234 1 


47 0 (standard) 

4 



30 

0 193 i 


38 0 (standard) 

5 



3 48 

not taken j 


— 


Dog Iso normal, prior to induction of ncphrJtia The ammol was cathetenzed, and 
one 500 e c dose of wafer was given immediately, a Boeond 500 c>c dose being given tbirty 
Tmnntes later The table Bhov?s the basis of arriving at tho standard urea clearances 
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riie ciu\es of blood-iuea elearauce in the noimal and nephritic animal 
and the t^pe of ciiive of urine volume (with actne diuresis), as gnen in 
Figs 1 and 2 , should be compared These euiies begin nith the fasting state, 
and aie carried through the peiiod of copious diniesis, houilv specimens 
being taken until equilibrium is piaetically restored 


Table V 


nOUK OF 

FXPFUI 

MFNT 

t-RINE 

\OriUME, 

C C PER 
HOUR 

ERINE 
■V OEI ME, 

C C PER 

MIN 

SQ RT 
OF ^OL 
PEP MIN 

TIRINE 
TRE^ 
GM PER 

100 C C 

BIiOOD 
UREA, 
GM PER 
100 C C 

URINE 
UREA, 
GM PER 

nouR 

BLOOD UREA CLEARANCE, 
C C PER AIIV 

control 

1 

none 

obt 

11 0 

0 183 

0 42 

180 

0 069 

0 069 

0198 

10 90 

(standard) 

o 

28 0 

0 466 

0 08 

135 

0 060 

0 378 

15 07 

(standard) 

3 

30 0 

0 100 

071 

135 

0 054 

0 405 

17 70 

(standard) 

8 

24 5 

0 408 

0 04 

111 

0 051 

0 271 

13 80 

(standard) 


Dog No o, nephritic, five dajs after the subcutaneous injection of uranium acetate, 
2 5 mg per hilograni The table shows the basis of computing the hourlj standard urea 
clearances foUoinng two doses of 500 c c each of water given b\ stomach tube The blood 
urea clearance has fallen from a prcnephntic level of 47 (for the third hour) to 17 7 cc 


Table VI 


HOUR OF 

enperi 

MENT 

IPINE 

%OLLME, 

C C PET 

noup 

URINE 

VOLl ME 

C C PER 

MTN 

URINE 

UKE\, 

GM PER 
100 C C 

BLOOD 

UREA, 

GM PER 
100 CC 

URINE 

UREA, 

GM PER 

HOUR 

BLOOD-UREUA 

CLEARANCE, 

CC PER MIN 

control 

25 

0 41 

1 35 

0108 

0 337 

■ 


1 


1 ()(i 


0 339 


99 

(maximum) 

2 

95 

1 5S 

2 43 

0 321 


11 9 

(maximum) 

3 

105 

1 75 

1 80 

0 303 

1 953 

10 7 

(maximum) 

4 

105 

1 7o 

1 SO 

0 282 

1953 

111 

(maximum) 

1 

95 

1 58 

1 86 

0 273 

1 767 

10 7 

(maximum) 

G 

72 

1 2(1 

2 19 

0 264 

1 576 

9 95 

(maximum) 


Dog No 5, nephritic, seven dais after the subcutaneous injection of uranium acetate, 
2 ■) mg jier hilograra The table slions the basis of computing the hourlj (so called 
niavimiim) blood urea clearances following two doses of oOO c c each of a 5 per cent 
solution of urea given bv stomach tube Of the second dose, 440 c c was vomited, but an 
equal amount of water was promptU given bv stomach tube 


Table A II 


HOUR OF 

FNPEFt 

MFNT 

VPINE 

\OLU^IE, 

C C PET 

HOLR 

UFJ nE 
■^OLl ME, 

c a PEP 

MIN 

SQ RT 

OF AOL. 

PEP :min 

URINE 
UREA, 
GM PEP 

100 c c 

BLOOD 
UREA, 
GM PER 
100 C C 

URINE 
UREA, 
GM PER 

HOLR 

BLOOD-URE A CLE ARANCE, 
C C PER MIN' 

control 

33 0 

0 15 

0 74 




5 3 (standard) 

1 

26 a 

0 44 

0 UG 

0 93 

0 126 

0 247 

4 8 (standard) 

2 

SO 0 

1 33 

1 15 


0 114 

0 432 

5 4 (standard) 

3 


1 09 

1 05 

0 48 



4 6 (standard) 

4 


0 93 

0 01 


0 099 


6 0 (standard) 

1 


0 63 


0 87 


■iia 

5 4 (standard) 

C 


0 67 

II S" 

0 90 


0 364 

6 1 (standard) 


Hog No 3, tvelve davs after the subcutaneous injection of uranium acetate, 2 5 mg 
per Kilogram The table shows the basis of computing the hourl\ stand ird urea clearances 
lollowing two doses of oOO cc each of water given bj stomach tube, one dose immediately 
alter the control hour, the other dose thirtj minutes later 
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PIUCTICVL APPUCATIOL OP THE TEST 

In this connection one point m pnrticular should be emphasized, uameh 
that the ninjoritj of patients presenting themsehes for diagnosis and treat 
mont should have some esaluatiou of the lenal status nhen it can be done 
so quicklj and simph The patient should be requested to come to the office 
after a tneKchour fast, bringing a specimen of the night urine ind one 
taken an hour after the completion of the night spetiinen On arrmng, he 
cm be seated to an ait his turn When cilled he should be requested to 
emptj the bladder, this speeimen being discarded He should then be gisen 
500 c c of niter to drink, and an additional 500 cc thirtj minutes later 
Beginning from tlie time of tlie first dose of niter urine specimens should 



Flff 3— High pottfr \JcTvs of a klJno from dog No 3 nineteen dajs after the Injection of 
umnUim acetate wbcutitncousl) 2 j mg per kg 

be taken hourh foi not moic fhui six horn's The specific {,riMt\ and ilbu 
min content of the mght specimen sliould be determined and the volume 
and specific griMtj of the remaining; specimens 

A \erj satisfactorj normal tipc of cur\c is one nhieh gnes a high vol 
ume peak in the second hour and in abrupt falling’ off of tolume in the third 
fourth, and fifth hours The specific gravity is Ion m the second hour, 
but gradualh rises and approaches that of the night speeimen bj the fifth 
or sixth hour The difference between the specific gravity of the night 
specimen or the sixth hour specimen and that of the second hour specimen 
will gi\e a good estimate of the abilitj of the kidnejs to concentrate urea, 
and this finding will be borne out by a subsequent determination of urea 
concentration if it seems necessary If there is no good reason to suspect 
kidnej damage, further tests are not indicated 
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K the cune obtained is within the aveiage, the following eonditions will 
also be found, inth but exceedinglj lare exceptions 

1 The test of phenolsulphonephthalein excretion will be satisfactorj 

2 The output of urea will be normal 

3 Theie will be no fixation of specific gravitj 

4 The blood-urea clearance uill be noimal 

5 Theie uill be no fixation of blood-urea nitiogen at a high level, and 
the blood-nouprotein nitiogen uill be within noimal limits 

6 The functional capacity of the ciieulation at lest will be adequate 
foi good renal function 

If edema is present, a blood chloride determination is imperative If 
this gnes figuies near normal, a sodium chloride tolerance test should be 
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I — High power MOWS oC a KJdne^ from dog No 5 seven daAs after the Injection of 
uranium acetate subcutaneouslj 2 5 mg per kg 


done, uith parallel detei minations of chloride on the blood and urine If the 
chloiide elimination is normal and chloride feeding does not cause untoward 
simptoms, the amount of this important element in the diet should not be 
limited or derangement of the acid-base equilibrium may result If urea is 
tolerated well and eliminated normallj, the diet should contain a fairly lib- 
eral amount of protein In cases of nephritis with edema in which the 
patients toleiatc urea well, Hugh ilcLean gives 15 gm of urea by mouth 
daily for several dais, alternating nitli a similar period in which no urea is 
giicn The dehydrating effect of the uiea reduces the edema in some of 
these cases just as administration of urea produces dehydration in normal 
dogs 

If focal infection is Icnoivn to haie existed for a long time or if there is 
a high diastolic pressure, arteriosclerosis, headache, mental inertia, and spots 
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before the ejes — a sjudrome suggesting renal injurj — a further stud} of tlie 
renal effieiency IS certainly indicated This should include (1) some etalua 
tion of the acid base balance such as determination at least of the carbon 
dioxide oombming power of the plasma and the sodium cliloride content of 
the plasma or of the iihole blood, (2) an estimation of the fasting blood urea 
and (3) a studj of the albumin and globulin fnetions of the blood The 
results of these tests added to those of the diuresis cunts and phenolsul 
phonephthnlein excretion, should cither gne an insight leading to a definite 
diagnosis or indicate the need for other more specnliscd renal tests If the 
carbon dioxide combining poii er of the plasma is i er} low (35 or less) the 
patient should haie glucose dailj When this is not tolerated bi mouth (be 
cause of loraiting) it niaj be given intrai onoiish luth insulin if the sugar 
tolerance is impaired As pointed out bi Pefns, ^^aKeman, Fisenman and 
Lee” the glucose maj saie tissue protein from destruction and also diminish 
the ketosis 

Hospitals routinelj force fluids on patients with nitrogen retention A 
nephritic patient who receives three or more liters of fluid diih should haie 
a determination of the corpuscle volume index to learn whtther there is 
plethora or blood concentration, as an indication for decrease or increase of 
the fluid intake Peters and his coworl ers” found that hipochloreniia and 
a low scrum base are usuallj attended by anlndremia and general dehjdra 
tion, and pointed out that if tbe blood chlorides are Ion, the forced iiater 
diuresis (wbicli is pait of the tiicrapj against toxemia and anhidremia) maj 
further deplete the chlorides to a aerj harmful extent unless the patient is 
given sodium chloride in the diet to the extent of about seien to ten grams 
daily with a fluid intake of 2 000 to 3 000 c e 

These same authors” report sixteen determinations of serum albumin and 
globulin in twelve Iiealtliy subjects which averaged 5 39 per cent for albumin 
and 2 1 per cent for globnlin — 7 20 per cent total protein Rowe'” reports 
analjscs in 22 cases nith variations of serum albumin between iO and 6 7 
per cent, globulin between 1 2 and 2 3 per cent total proteins between 6 5 
and 8 2 per cent, with averages for serum albumin ot 5 6 per cent, serum 
globulin 1 9 per cent, and total protein 7 5 per cent This author used the 
method of Robertson " In his review he reports definite increases in serum 
globulin in svpbilis, and states that m pneumonia it is increased more in 
relation to tbe total protein than in syphilis, while the total protein is reduced 
In many chronic septic conditions, he continues in mild infections and in 
typhoid fever, the total protein is not decreased as it is in pneumonia while 
gloiultn seems definitel} increased in all infections, except in acute tousilli 
tis, typhoid, and certain mild infections such as chronic bronchitis 

Howe'” reviewed the phjsiology of the plasma protems, and pointed 
out the conditions which mav cause variation, such ns species, age water 
balance, activity , disease, etc , stating that under ordinary conditions the 
composition of tbe plasma of an individual is relatively constant He consid 
ers that isolated determinations are of little value, and recommends a series 
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ol such anahsps follo\MDg tlie coiuse ot the disease With more general use 
of tins test it inai hetoine incieasnigh helpful in the classification of 
Ilf ])hiitics 

SUM A1 ARY' 

Data .uc piesented con elating the uatei-diuiesis euive ivith the ability 
of the Kidncis to cleai the blood of mea m noimal and nephritic animals 
A simple diiiiesis test inaA be used in patients of limited means to indi- 
cate the lesults -whieh mai be t\pected from eertain nioie extensile, expen- 
sne, and tune eonsuniing renal tests 

Tins rcseirdi Ins been conducted under the J imes W Packard Research Endoivment 
Pund The blood theniical determinations ucro carried out bv Miss Harriet Hippard, of the 
nepartment of Bioehemistrv, to whom thanks arc extended We desire also to express ap 
prcciation to Dr Tolm Tucker, of the Department of Medicine, for criticism of the minii 
ei ript 
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THE INCIDENCE OP LIPOIDS IN DRINE* 


Blind a Report of the Micropolariscopic Examination of 1470 Spicimlns 


Arthur 1 Bricl Jr, BA, Florence, S C 


*11^ ILL icsearehes of ^oll Nooidtu Muiik, GtutK and MiIosIumcIP mdicite 
* tlie fact tliat in normal mine no anisotiopic substances of himidal coiuposi 
tion can be found '\Xiloslaiith fuithei emphasizes the c\penmentn2 fact 
that during the course of an nitihctnl h\peithol<steiolemia hpouls ^^ele found 
in the urine onh aftei the l<idue\ Ind been picMouslc dimnc.ed uith uianium 
nitrate Tbise facts compUtih difttieutntin,, tiu hiidin,, of lijioids in tbe 
urine fioin the noimal cholesterol mttabolisui of tlu bod\ is cMdcnced m 
the blood stieim uould seem to linl them clos^}^ uith tlie (tiologic complex 
of the diseases in which the\ mi\ be fomul 

iMiloslavich has cl issified thcsi diseases uiuUi tlu tollowiiie. heads 
*‘l Lipoid iiephiosis of unKnown oiigiii (t^enmne lipoid nephrosis) 

‘ 2 Lipoui nephiobis of s\phihtic etlolo^^ (secondan stage of s\philis) 
“3 Subacute and cluouic glonuiulomphutis (coml>ination foims of ncpli 
ritis and iiepUiosis) 

“4 Am^lold nepliiosis with edtiuu 

“5 Grawitz tumor (so called Inpeijiephiomaj of the kidiu \ 

“6 Lipoid caiciuonia of the prostate" 

He adMses us that the miuopol iiscopic cAamin jtiou ot n uiiiiaii sedi 
ment from these diseases nun ie\cal the following moiphologic elements 
"a A minute double icfiactnip^ gianuk eithm isolated ot found m 
groups (Spoken of m this paper is ginnule ’) 

'*b A cast, consisting munh of 'uusotio]nc mitciui which is teimed 
hpoid cast 

"c Small epithelial cells, appauntl^ desquaimtcd cellulni elements of 
the tubulai appaiatus of the kidiie%, which contain doubli lefrncting sub 
stances in then protoplasm (Spoken of in this papei as lipoid eiutlielium ) 
d Larger foama cellulni elements mcUuimg anisotiopic fat substances 
deraed from blastomatous growths iii the genitoumnrj tract (Spoken of 
in this paper as lipoid ciistals) 

In a prnate communication® Piotessoi AIiloslnMch hat, fiutlui adiiscd 
us that the exact chemical constitution of these elements is not well undei 
stood and that it is known to aria though the constant constituent is 
cholesterol 

Oui m\eatigatioiis conducted OAer a peuod of about two leaiN liaic 
placed us m a position to add but little to this cln‘?sificntion Ihe t\pical 

From tho Clinical L<aboratoi> of the McLeod Infirmarj 
Kecehed for publication March 3 1S30 
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larsc lipoid gianule under the low (10 x 10) power of the microscope with 
ciossed Nicols reieals a chaiacteiistic polaiizmg cross-figure, somewhat re- 
semhlmg a black lilaltese cioss When small this cross-figure may be barely 
disceiiiible under the high (10 x 40) powei We also believe that there occurs 
a tmv gianule discernible under the high power, the morphology of which, 
desciibcd m two planes only, resembles four diamonds nith acute angled 
points placed in close juxtaposition We ha\e definitely identified this mor- 
phologj in ti\o specimens The lipoid granules aie not soluble by boiling the 
specimen foi scieral inmutes, though this piocedure seems to reduce their 
anisotiopic pioperty Thej aie not immediately soluble in equal parts of 
urine and aiij of the following leagents (a) 3 5 per cent neoarsphenamine 
solution (b) N/IO sodium hj^droxide (c) 5 per cent acetic acid (d) 6 per 
cent sulphuiic acid 

The lipoid epithelial cell is the most frequently found lipoidal element, 
haying been obseiyed in 41 pei cent of oui 152 positive specimens, or 5 5 per 
cent of oui 1146 yalid examinations The anisotropic phenomenon exhibited 
in tins clement may at times be but yerj^ faintly pionounced, its degree de- 
pending undoiibtedlj upon the coneenti ation of lipoid substances in the pro- 
toplasm 

At this point it might be yvell to state that for the purposes of our inves- 
tigation one of the laboiatoiv microscopes ivas equipped vith Zeiss polarizmg 
attachments, and the piinciples of piocedure as laid doyvn in Simon H Gage’s 
textbook neie folloived thioughout The selenite test plate was not used 
Its use IS to be iccommended, honeyei, in any further investigation or rou- 
tine yyork, as it yyill render moie positive the identification of but faintly 
anisotiopic snbstnices 

Ihe lipoid cast can be differentiated from the common gianular cast 
only on the basis of the anisotiopic phenomenon by the use of polariscopic 
attachments The double refracting substance in general seems to be evenly 
diffused thiough the bod\ of the cast, as it is in the lipoid epithelial cell, 
though yye hayc obserycd a specimen in yyliich the coarsely granular casts 
seemed to consist laigeh of small lipoid granules, the characteristic Maltese 
cross figuie being distinctlv yisible under ciossed Nicols 

The foamy dements, yyhich y\e liay^e designated as lipoid crystals, are 
(pnte charncfcnstic m appearance Under crossed Nicols they seem to con- 
tain spots of a much more highly lefiaetiye nature than the body of the 
element, the yyliole being of a someivliat cellular type of structure eonsider- 
abU !ai ger than an epithelial cell 

Wo haye also identified in a yeiy small number of specimens, 3 per cent 
’■ the posifnes, less than 1 per cent of the total, an anisotropic pus cell 
!C greatest numbers of these yveic obseryed m tivo different cases of dia- 
cl(s complicated hi pyelitis yvliich suggests the possibility of the existence 
of a complex of this ti pe 

In g( neral oiu findings published in Tables I to IV, prove the truth of 
MiIosHmcIi s asscitioim that doubly refracting lipoidal substances may be 
found in other conditions but arc particularly characteiistic of the degencra- 
Ine diseases of the k'dney It has not been our oppoitumty to examine speci- 
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mens from the liiscnsc f\pcs I, 2, 5, ind 6 of the JIiloslaMch classification, 
nor to attempt to diffeieiitiatc between n emdini, and i renal diopsi bi 
means of the micropolnriscope 

As pieMoush iiulicated onr iin estiijatioiis hnie been conducted by means 
of Zeiss polnriscoinc nttacbmints, and nitbout the use of the selenite plate 
Tlie miciopolanscojnc examinntioiis weie earned out on the sediments re 
iiininiiiff 111 the centiifu',p tubes after the completion of the routine cliemieal 
and inicroscopit examinations To assure oursehes of the laliditj of our 
teclmio ns well ns to f imilinnrc mirsthes with the moiphology of the ele 
ments to bi soUe,ht an lutinsiit prilimman studi of three months’ dnintioii 
was made dm in" which period 225 specimens were examined \o record of 
coinudental findinss nor dia,'nosis was ) ept Theieaffei i complete record 
of tilt chemitnl and niicioscopie findings was Kept, and the diagnosis in tach 
case obtained from the ch irt w hiU the patient w as still m the hospital These 
latter weie subseijuenth checked in doubtful instances against the patient’s 
indtx file of tlu hospital ^nni„ the patients final diagnosis on distliaige 

Ven enih in om imestigation theie became ipparcnt an iiiheient weak 
ness of the nuoropolaiistopic examination whieh cannot bi ri idih aioidecl 
This arises fiom the presence m a huge peicentagc of spcoiinens of numerous 
onstals of eomparatneh no sigiiificanct which aie ill liiglih anisotropic 
It has been found possible to idenfifi lipoidai elements niorphologiealij 
among sueli enstnls but where tlicj aie present in am number thei flood 
the field of the mieroseope with ciossed Nicols with light to such an extent 
that the identification of lipoids among them would be well nigh impossible 
and it became necessan to throw out such spetimens and reeoid the polan 
soopio examination as “inialid ’ Twenti two pei cent of our examinations 
were imahdnted in this was, bringing onr total mimbei of valid cxamina 
tions down to 114G 

Another weakness of the polnriscopie piocediire is suggested bj our 
ins estimation rntliei than demonstrated Appioxiniateh 95 per cent of the 
lipoidal positiies obsersed have come from acid or neutral specimens The 
question arises Docs the chemical complex resulting in the crystallization 
of a cholesterol ester iii the human organism require an acid eniironment 
and raaj not these substaiiecs be piesent in urine in solution forms not de 
tectnble bj the mieropolai iscope * The ei ideiicc w ould seem to indicate that it 
may Of 20 spcoimens examined coming from diseases of the Miloslaiioh 
classifleatioii but one w as alkaline, and this one did not show presence of anj 
lipoids though all other sexen of the eight examined from the same ease were 
positixe micropolarisoopieallj for lipoid granules or hpoid casts or both 

Our obscrxations do not tliroxv much light on the phjsiologic chemistrj 
of the processes bx xvlncli the hpoids are produced and eliminated in the 
urine One case of acute termmal nepliritis of mixed tjpe in a child is 
worthj of mention The urine xxas positixe onlx for albumin and blood for 
sexeral days Later, casts began to appear in increasing quantities The 
mioropolanscopic examinations at this time xierc ncgntixe The quantity 
and character of the oasts changed very markedly over a period of sexeral 
days, the number increasmg and the casts becoming more and more coarsely 



100 Obstetric Specimens 


958 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 



Includes 8 specimens containing more than one Ilpoldal element — 5 3 per cent of the posltUes 
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tranulnr lu cbniaoter A\ax} casts tlien appeared and for several dajs their 
proportion increased, the propoition of granular casts subsiding The lipoids 
did not appear until three daj s after the first appearance of the wary casts, 
tourtcen dajs preaious to the death of the child The urine thereafter re 
mnined positive for the tipical lipoid granule for soaeral days until no 
further specimens could ho obtained, the patient dea eloping a complete anuria 

It IS our opinion that the iipoid granule is a finding of graaer significance 
than either tlie lipoid epithelial cell or the lipoid cast It is reasonable to 
suppose that a small excess of lipoidal substances in the ladney might be 
eliminated in the protoplasm of epithelium and casts, whereas the chemical 
complex resulting m the production and elimination of the formed granule 
would be of a more serious nature This hypothesis would seem to be borne 
out by the findings in the surgical group of specimens, under which the 
tumors, thyroid surgery gynecology, and salpmgectomi subgroups all show 
the highest peicentage of the lipoidal positnes in the form of lipoid epithe 
lium The appendeetomy , miscellaneous laparotomy genitourinary, and mi 
nor surgery subgioups also sliou a high percentage of lipoid epithelium 
compared to other lipoidal forms 

The most interesting finding in the surgical group is the fact that the 
small group of 1 idnoy surgery specimens was entirely negatiie for lipoids 
of any form, while the gall bladder surgery group showed a aery high per 
centago of specimens positiao for the granule The total positive finding of 
27 per cent for this group represents in fact the closest approach of any 
group to the maximum finding of 29 per cent in the degenerative diseases of 
the kidney, a matter winch wo consider of some siguificaneo Coupled vnth 
the experimental fact quoted by Miloslavieh to the effect that hypereboles 
teroleroia of itself does not result in the elimination of lipoids in the urine 
until after the kidney has been aitificially damaged bv the injection of a 
poison It u ould seem to postulate the presence in the 1 idnej in these degen 
erative diseases of some substance dciivcd from source or sources exterior to 
the kidney itself, which substance can be caused to appear m the kidney by 
surgical trauma of the gall bladder 

Tlie positive findings in plastic surgerv (herniotomys) also were high 
It IS to be regretted that the number of specimens available from these two 
groups was not sufileient to carry greater weight 

The findings in the group of specimens from medical cases serve only to 
confirm Miloslav loh ’s assertions with regard to the importance of urinary 
lipoids in degenerative diseases of the kidneys, the incidence in this sub 
group being 29 per cent A high incidence of 25 per cent was also found in 
diseases of the tlivroid the finding consisting, however, of but two specimens 
containing lipoid epithelium out of a total of eight examined 

The obstetne group findings serve only to substantiate the fact that in 
normal pregnancy no injury to the kidney is to be expected 

We have already emphasized the fact brought out by Table IT of oo 
moidence of 152 positive specimens that 95 per cent of these have been found 
m acid or neutral urines This table shows that the micropolansoopio ex 
aminatiou may be expected to disclose positive findings in 33 per cent of 
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total lipoid positives or 5 pei cent of all pathologic specimens where all 
other findings are negative This peicentage of total specimens is compara- 
tively small, and in view of the high pfobability of the examination being 
invalidated we cannot agiee with Miloslavich that the miciopolariscope should 
be employed as a routine proeeduie except in ceitain selected gioiips of 
cases from ivliich furthei information is to be desiied The table also shows 
that lipoids detectable by micropolaiiscope may be found in conjunction vith 
all of the other substances of a positive natuie commonly looked for in urine, 
being associated in gieatest frequency with albumin and casts 

SUMMARY 

One thousand, one bundled and fort\-six valid loutine miciopolaiiscopic 
examinations of pathologic uiine have been completed and the results have 
been tabulated A general discussion of the incidence of lipoids in urine and 
their diagnostic significance has been given A tool has been used which has 
disclosed its own iieakness, but has brought forth infoimation which de- 
mands to be cheeked bi othei means 

CONC LUSIONS 

1 The incidence of lipoidal substances detectable by the raiciopolan- 
scope m pathologic mine is appioximately 13 3 pei cent, the frequency ot 
their occunence being comparable to that ot the finding of casts, and the 
weight of then diagnostic significance being comparable if not gieater 

2 It seems piobablt that the micropolaiiscopic examination is invalid 
in a large propoition of specimens and that the tiiie incidence of the lipoids 
may be much higher than indicated 

3 Evidence is oftered suggesting the possibility that conditions of the 
gall bladder of a pathologic nature, not at all cleailj understood, may beai 
an etiologie relationship to the degenerative diseases of the kidney, and fur- 
ther ini estigatious of the occurrence of lipoids in urine from cases of gall 
bladder as well as litima surgeiy are to be desired 

4 The physicians should make an urgent demand of the biologic chem- 
ists for a simple chemical test for the detection of lipoids in urme All that 
we in the routine clinical laboratory can do is to record and tabulate and 
report what we haye obseryed 
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iMEKCUR^ POISONING, ITS ClilNlCAIj DIPPICULTIE& AND ITS 
PATHOGENESIS 


Rlpopt of T\\o CvsEb OP Brown StJnuMATc IuD^El^ 


Bt PniLUP F Shapiro MS, M D , Chicago III 


A cute mercunnl poisonmg^ is a familinr ind wdl defined syndrome, with 
charictenstic lustorj snnptomatolo^ , laboratorj findings and patlio 
logic picture But not alirais is a Iiiston ai idaWe The poisoning mai be 
accidental or homicidal and neither the Mctim nor attendants e^er suspect 
the correct cause It ms\ be suicidal and the patient carefulh withhold the 
information irhieh would institute life sanng remedies As a fteqaeat pen 
alt> of illad'viscd thinpeusis, or of attempts at (.ontraception or abortion 
mertur\ poisoning is aduiitted often onh AVith faint hearted reluctance or 
not at all 

Lacking i histoii one luai be led to the coii*ect diagnosis bj the tjpical 
clinical picture of the acute cases But the duect and diffciential diagnosis 
is not alnajs as simple as foatbooks outline The cases are lare Unless 
one is imusuallj alert for it, without n histon mercurj ma% ne^er e\en be 
considered When it is its consideration mn’s be submerged bj more coni 
mon sjndroracs which closeh simulate it 

Laboratory methods fail us usuallr because we do not cien thinl to use 
them Cases are often uuw ittiugh stumbled upon during routine chemical 
examinations Nor does oien finding of a trace of meicnr} mean mercur'v 
poisoning Indiistrinl oi 'lecidentnl txposme to minute quantities, eien amal 
gam fillings ^la^ cause the appcaiance of small imounts of mercurw in the 
excreta without any serious symptoms being attributable to it' An ade 
quate amount of mercuri must be found to lucriimnate it as the etiologic 
factor 

Even the pathologic picture is subject to puzzling lanatiou Mercurj 
works its fatal wa> in deiious manners It maj rapidlv cause death by di 
rect cardiomuscular damTge with circuintorj failure and high anhydremic 
leucocytosis before there has been time for appreciable kidnej damage ® 
Death maj result from slower but direct mercurial action on all the organs, 
fiom the incidental enteritis or other infections or stanation or dehydration 
acidosis, or from an accidental infection without sufficient renal damage ever 
appearing Massne reinl damage with true uremia is however the lethal 
factor in ti pieal cases 

The histologic picture depends on the dose the interial after which 
death occurs, tlie associated pathologic changes and other less well under 
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stood factors But tlie time sequence of changes has been very definitely 
ivorked out^ "With a given fatal dose, and a knoivn time after ingestion, 
and the associated changes determined, the micioscopic picture maj' he more 
or less accurately anticipated Thus meTCUiy offers seieral larieties of re- 
nal picture, yet each is definitely established These changes are not abso- 
lutely specific, for close resemblances oeeui nith other poisons, such as bis- 
muth, uranium, chromium, B-naphthol, siilphuiic acid, oxalic acid, and 
hydrochloric acid But thev are sufficiently characteiistic so that, with the 
slightest circumstantial support, they deseiiedly claim the name of “mer- 
cury kidney ” 

As a diagnostic aid, the microscope has therefoie proved of great lalue, 
particularly when the diagnosis has slipped thiough the preceding elements 
in diagnosis In two cases at the Cook County Hospital, in which a history 
of mercury was never obtamed, and the clinical picture evaded diagnosis, 
microscopic examination led to confirmatory chemical tests which established 
It at least postmortem Both recalled attention to seieral interesting details 
in renal pathology Neither presented the usual picture associated with mer- 
curialism In each, the obscnie clinical pictiiie, reanalyzed, was secondanlv 
clarified 

Case 1 — 

Clinical Eistory — A rrliite girl, seventeen vears old, entered the hospital v.ith an 
Admitting Boom diagnosis of pelvic peritonitis She stated that she had felt quite well up 
to four days before, nhen at midnight she was suddenlv seized, for no apparent reason, witli 
a severe, sharp pain This pam began in the left pelvic region and radiated to the right side 
of the abdomen She vomited several tunes, and once on the first day vomited blood There 
was no desire for food, swallowing gave her pain, and there was pain in the epigastrium 
She stopped urinating about smteen hours after the onset of this attack The anuria, the 
abdominal pain, and the vomiting persisted '^he could take nothing at all by mouth The 
pains grew worse 

The past history onlv added confusion The patient had had “sleeping sickness’’ four 
vears previouslv, and smee thou manv fainting and dizzi spells Tlie mother volunteered that 
she had really been ill on and off for three vears with vague abdominal pains for which an 
appendectomy had been fruitlessly done She stated also that the patient had often had 
such urinary disturbances, and on a few occasions could not urinate for three or four dais 
She insisted that the present condition had all come on after drinking some ginger ale, of 
which she herself had partaken without harm 

The patient’s menstrual history was norma] There had been a slight leucorrhea for a 
year, but no pregnancies or abortions She fiimlv denied any medication or poisoning 

Physical Examination ^She was fairlv well nourished Her blood pressure was normal, 
120/1 d, her pulse rate 90 Her breath was foul Hips, teeth, tongue, and pharynx were dry 
and coated. 

Heart and lung findings were altogether negative, and there was no edema 
The abdomen and genitalia were very tender, wherever touched The hymen was de 
florated Vaginal examination was negative 

Catheterization of the bladder yielded only a few cubic centimeters of dark, bloodv 
unne wath a few epithehal cells Cystoscopy was negative 

She suffered a rather severe diarrhea with loose, black stools which gave a four plus 
reaction for blood 

Laboratory Examination —The leucocyte count was 11,500 with 85 per cent polymoipho 
naclears Temperature and respiration were normal The blood 'Wassermann was negative 
On the day of entrance, the urea nitrogen was 120 mg per 100 c c , creatmin 12 4, 
cholesterol 200 and carbon dioxide combining power 46 volume per cent 



MERCURY lOKOMNC 963 

Clinical Diagnosis — Unmn a»]>prcflS]£>», fhe ctwlogi of tihch could not eren be 
ventured 

jruriher Course — Treatment of the nnttrm was pushed dcsperatelj Ilot packs vrerc 
applied to the lumbar region She was given d^ily Iiypodermoclysis of 3000 cc of normal 
s^huc solution and 1000 to 1500 c c of 10 per cent glucose intravenously Tvitb insulin 
Sucatmg was tried gastric lavage was done Morphine was given to quiet her deUnum and 
restJessnesa 

The second daj after entrance a decapsulation of the left kidney was performed The 
stupor, the vomiting the dmrrhca the anuna persisted Her puhe became weak and threadi 
HigitoBP and pituitrin were accordingh gnen Continuous proctoclysis was instituted Edema 
never appeared though she received a tremendous quantity of fluids The blood pressure 
rose to 160/80 

The blood chenustiy remained about the same despite all treatment On the tenth daj 
of her illness she passed ICO cc of turbid unno containing many red blood cells On the 
eleventh day she passed 210 c c of similar urine, but on this day lapsed into deeper coma 
and died 

Posimortem Examinaiton — The bps were crusted the teeth were in fair condition In 
the left lumbar region was a recent surgical wound 15 cm long Though subcutaneous 
edema was absent there was a bilateral Jiydrothornx of 1000 cc of clear fluid in each plural 
caMty h^dropcrieardium on ascites of 500 cc and marked edema of the longs liver, and 
brain. Thcro were striae albicantcs m the lower abdomen and an ancient appendectomy scar 

Tho heart was of normal weight 300 gra but above the valves was the loagitudmal 
wnukliag of a syplubtic aortitis In the urinary bladder was 300 cc of yellow cloudy urine 
which gave a positive nibutnm reaction There were punctiform hemorrhages in the mucosa 
The uterus was hypoplastic only 4 cm long Its mucosa was covered by soft blood clots 
Tho left ovary contained a corpus hcmorrbagicum 10 mm in diameter 

The stomach and small intestine were but little changed The gastric mucosa was but 

slightly congested the ileal mucosa pale The cecal mucosa liowcver was deeply injected 

dark red grej with several transverse superficial \ilcerations These uIcctb Ind indented 
edges, a light yellow grey base and measured from 1 to 3 cm in diameter 

The right kidney alone weighed 300 gm , was soft and wet Tho capsnle stripped leadUy 

leaving a smooth pale grey red surface studded by a few minute deep red areas Surfaces 

mode by section showed the cortev 20 to 15 mm thick pale grey red with obscure markings 
Tho medulla was darker red The left kidney weighed 320 gm The capsule had been 
previously removed and on tho convex margin wero two longitudinal incisions extending into 
tho kidney substance for a distance of 1 cm On tho outenor aspect near the hilus there 
were two irregular deep red areas with pale grey centers 25 and 15 mm in diameter extend 
mg 10 mm into tho parench^Tiia 

Ktdnei / — There was very marked dilatotion of the convoluted tubules The epithelium 
was very low In some of tho tubules it was flat to moderately high cnboidal with oxyphilic 
granular cytoplasm Some of these cells were vacuolated The nuclei were normal in num 
ber, and waned from large vesicular to small pyknotic ones Most of the tubules however 
were completely TClined by fiat to low cuboidal cells with basophilic homogeneous cytoplasm 
indistinct cell membranes and very numerous large nuclei rich in chromatin which biilged 
into the lumen An occasional mitotic figure vrae seen among these nuclei The lumen of the 
tubules contained fine branched threads of a palo stained material and single desquamated 
vacuolated cells Some of the tubules were filled by fibrinoid material others contained 
homogeneous hyabn material and a few showed erythrocytes No calcium concretions were 
to be seen 

The Bowman’s spaces of the glomeruh wero wido and empty The parietal epithelium 
of some was swollen, with numerous proliferated nuclei Many of the capillary tufts were 
narrow, with the intraglomerular portion of the afferent vessels distended but empty The 
interstitial tisane was diffusely increased, loose strikingly edematnns There were occasional 
single lymphocytes and plasma cells but no accuraulationa thereof The medulla was markedly 
hypereiEuc 
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The whitjsh and dark red areas avay from the surgical incision in the left kiduoi 
shoised a diffuse necrosis of the renal parenchyma, with eatensiio recent extras asations of 
blood Here and there, the necrotic tissue was infiltrated with polymorphonuclear leucocytes 
The arteries in the necrotic area were partly filled by fibrin Specimens were then submitted 
to the coroner s chemist, Dr B At AA'ehster 

Chemical ExaminnUon — 

0 OOoAl gm of niercuri (calculited as bichloride of mercury) per 140 gm of kidnei 
tissue 

0 OOlai gm of mercury per 290 gm of liver tissue 

0 0005 gm of mercun per 219 gm of heart tissue 

0 00013 gm of mercun per 213 gm of uterus tissue 

Jjialomtcal Eiaffnosts was essentially 

Alercun bichloride nephrosis (atipicil form), with iilceropsiudomembranous tiphhtis 
Case 2 — 

C iiMCol JTis/orv — A white worn in, tweiiti eight iiais old, w is idmittcd to the 
gimecologic service with a diagnosis of bilitcral salpingitis Nine sears prcMOUsU she had 
giyen birth to twuis, and one year later to a third child Dor eight tears her menstrual 
periods were uninterrujited, and simptomloss i\cept for i thiek white disehargc and slight 
premenstrual cramps The menses wore alwats rcgul ir until JiiU 21, 3929, when thet stopped 
abruptly 

She missed the August period Shortly after this, ibout September first for no reason 
at all she insisted, she began to have pains in both lower quadrants, espccialh the right, as 
well as pain in other parts of the abdomen ind oter the sternum After a few days, there 
began spells of loraituig She would yoniit siren or eight times a dav This persisted, so 
that for four or five weeks she was unable to bold any food down at all In the last week 
before entrance she was unable to retain even water 

During these five weeks she salivated e\cossiTcly so tint she was alw lys expectorating 
or wiping her mouth She suffered from terrific thirst, and wanted to drink all the time 
She was constipated, but noticed black, tarn stools at times Since the beginning of her 
illness there had been a marked oliguna She wondered that she had to urinate only once 
during the das, and onh once at night A few times blood was seen iii the iinne 

Physical Eiaminatioii — She appeared to be acuteli ill She was quite obese, had a 
blood pressure of 118/70, a very rapid pulse of 160, an occasional chill with a temperature 
which never exceeded 100° F and was usujlh normal The f ice was flushed A distinct 
yaundice was present Heart ind lung findings were negative The area of liver dullness 
appeared to be decreased 

On vagmal examination, both adnexa were tender but contained no masses The 
laginal mucosa, showed the deep purple of Chadwick’s sign, and Hegar's sign was also 
positive The uterus was soft, and enlarged to the size of a two and one half months’ 
pregnane! The eervix was eroded, with many nabotlnan evsts 

A cathetenzed uniie specimen was bloody and opaque The white blood cell count was 
12,3o0/mm,' the ervthrocite count was 4,900,000, the hemoglobin 90 per cent The AVasser 
mann reaction was negative 

Clinical Diagnosis was tentativeh 

1 Pregnancy with pernicious vomiting 

2 Piclocvstitis, and 

3 Endocomcitis 

In attempted treatment of the pernicious vomiting, all oral intake was stopped, 
hipodermochsis and proctoeh-^is were instituted But the vomiting continued, and the 
patient was transferred to the obste'nc service in contemplation of more radical therapy 
further Sfwdic?— A blood chemistry report was returned with a urea nitrogen of 75 3 
mg /lOO c c of blood, a creatimn of 2 2, a cholesterol of 178, and an icterus index of 30 
A phenolsnlphonephthaloin test retnn'ed less than 15 per cent of the dve in three hours In 
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the Fislibtrg test, only 200 of the 1000 ec of nnter gucn were Mcreted witlnn four and one 
Imtf hours Tlic highest sp cific grauty of the unno nns 1016 It still contained albumin 
nad casts, bile blood nnd tvhito blood cells 

Ophtlmlmoacopic examination showed nunieroua pcteclual licmorrhnges m both fundi 
SIjo nns eiidentlj quite toxic Her lips were dry and parched, with beginning sordes Her 
gums ucrc injected and there was n foul odor to her breath lellowish vrintc membranes 
were seen o\cr her injected pl»nr%nx Both himlnr regions uctd tender 

Clinical Diagnosis was then. 

1 Pregnancy with toxeuna 

2 Acute nephritic or acute jellow ntrophj of the hrer to be considered 

The patient improved somcnlnt lor a time and a cjstoscopj was done Its tindmgs 
Mere negative Eien the plienolsulphoncphlbnlcm appe ircd from each ureter xn normal 
tune but the percentage returned was rerj low Then she began to complain of epigastric 
distress Her vomiting persisted despite all treatment Under spinal ftnisthcsia a therapeutic 
nbortion wns done 

There nns still not the slightest suspicion of poisoning The husband then admitted 
that just before the onset of her ilbn’ss the patient had tnhen quinine and ergot pills to 
help the lower abdominal pains restore her menses ** The mother added that she had also 
taken some Gold 'Medal pills ‘ and tint ihise liad precipitated the vomiting 

There was no iniproieniont in her general condition Her nzotemia rose to a urci 
nitrogen of 175 a crcatimn of 1C scros ingunious discharge jssiied from tho vagina All 
supportive measures failed and she died about two months after tlie onset of her illness file 
days after the therapeutic abortion \flcr three weeks of hospital obsenntion the diagnosis 
was atiU undetcnnined 

JPostmorteni Eicafntiiation — ^Thcrc was a slight diffuse icterus The teetlv were xn good 
condition ColDstrum was cspnasiblo from both breasts The ankles were slightly edematous 
Tho heart was of norni'il weight 255 gm , but the myocardium was softened bi a severe 
parenchymalous dcgoncration The spleen and liver were siinilarlj softened bj cloudy 
swelling The liver was 1920 gm in weight A thick, tarry black bile filled the gall bladder 
The jntcstines were grossly normal Tho brain substance was edematous the leptomcmngi 
pale 

The uterus was enlarged to four fingers aboie the symphysis It was 12 cm long, 9 cm 
wide and 5% cm anteropostenorly Its wall was 18 mm thick pale greyish brown and 
xery soft The cavum uteri was lined by soft adherent light pink grey to yellowish grey 
material In the lower uterine segment and ccriix there was a light ycHow soft membrane 
firmly adherent to the wall Tlio right ovary contained a 10 mm corpus luteum 

The kidneys together weighed 580 giu Thtir con'sistciicx was diminished The capsule 
stripped readily leaving a light brown sraootU eurfnct. The cortex was 9 mm thick its 
luarkiiigs obscuve The medulla was poxpUsh gicy 

3Itcri5#copic Examination — ^Kidneys This fuimslied the first clue to the correct diag 
nosls The convoluted tubules weic seen to be markedly dilated Many of them were lined 
by low epithelium which showed no intercellular nicmbnnea and was markedly basoplulic 
Their nuclei were very numerous lay close together and often bulged into the lumen In 
places small fat droplets could be s en These basophihc homogeneous multinucleatcd 
tubules stood out sharply among the other tubuU contortx with their higher finely granular 
more oxyphilic citoplasm and fewer and paler nuclei The lumen of the latter tubules was 
filled by granular vacuolar dfibris 

In the glomeruli distinct swelling md nuclear proliferation of the parietal epithelium 
was rcrtdilv observed The Bownian^s space often contained a vacuolar material similar to 
tliat seen lu the convoluted tubules Many of tho connecting tubules contained clumps of 
pale erythrocytes or of erythrocytic d^bria There was a very occasional connecting tubule 
which contained a small aphencal calcium concretion The interstitial tissue was eomewliat 
increased loose edematous It had a few Instocytcs containing fine lipoid granules but no 
cellular infiUiations 


These contain ferrous sulphate aloes and oil penny rojaJ with no trace of ruercurj 
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Liver The centre acinar liver cells and Kupffer cells contained jelloivish brown pigment 
granules 

Uterus There was diffuse necrosis of the internal third of the wall, separated from 
the rest by a distmct zone of demarcation with numerous degenerated leucocytes There were 
clumps of COCCI in the necrotic area Bejond the pyogenic wall, some of the Ijmph vessels 
were transformed into intramural abscesses 

Specimens were then submitted to the coroner’s chemist 

Ch&micoX lExcviviaiion — 0 004A gm of mercury in 2 51 gm of kidnej tissue No 
mercury was found in the liver 

Anatomical Diagnosis was essentially 

1 Subacute mercury bichloride poisoning 

2 Diphtheribc suppurative endoeervicitis 

3 Postpuerperal suppurative endometritis 

Clinical Discussion — The first case, an example of acute meicuij'' poison- 
mg, the second an example of subacute mercury poisoning escaped clinical 
diagnosis primaiily for lack of history The careful silence maintained by 
both patients uith respect to poisoning proved an effective shield hlercury 
was not suspected even enough to call for chemical tests antemortem 

That mercury was absoibed is certain, but how it was introduced is 
altogether obscure Poisonings have been desciibed by every possible route 
and orifice Oral mgestion is the most common, but in neither of these cases 
was there sufficient local coirosion to establish or to eieii call attention to 
an oral route 

A particularly potent source of fatal and readily disguised mercury poi- 
soning IS the vaginal route Numeious cases have been described The 
mercury is applied usuallj as a contraceptive, or as an abortifacient or as more 
discreetly called an “emmenagogue ” Even as a disinfectant douche, it may 
be rapidly absorbed with serious result Le Doux,° Rynd“ and others have 
therefore decried its free, even therapeutic prescription Absorption from 
the vagina is rapid because of its rich lymphatic supply and acid reaction ’’ 
It IS dangerously increased by the local hypeiemia of hot douches in which 
it is used, by any local inflammation, by the irritation attending attempts at 
abortion, even by the hyperemia of a normal pregnancy ® For example, as 
a douche m chronic endoeervicitis mercury may long be harmlessly used 
until the vaginal hyperemia of a supeivening pregnancy causes toxic absorp- 
tion The vaginal introduction of mercury under these conditions bears an 
especially grave prognosis It should be guaided against and watched for 

The average fatal dose, as given by Goldblatt,” is almost 2 gm (28 
grams), but less will suffice The seventy of symptoms is not proportional to 
the dose, because absorption and individual susceptibility are important vari- 
ables ^ 

In retiospect, the symptomatology of both cases seems typical of an 
acute and of a subacute mereuiy poisoning But no such syndrome was sus- 
pected before autopsy revealed the diagnosis 

POUR STAGES 

Landau and Fejgm’“ have outlined the clinical history into four typical 
stages with definite time sequence 
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TIic first stage of iocnl corrosion lasts fiom intake of the poison to the 
beginning of anuria, usually within tuentj four hours There is severe local 
pain and burning, and other symptoms which vary inth the route of intro 
duction In oral oases an carlj preliminary period of i omiting soon appears 
(within fifteen minutes to several honrs) The sooner it begins after inges 
tion, the better is the prognosis ° In extraoral cases it is absent 

The corrosion sjmptoms subside in the second stage of anuna which 
lasts from the second to the seventh daj or longer Anuna lasting more than 
seven days, as it did in the first case, is uniformlj fatal The anuria is at 
tributed to the loss of water bj the vomiting and diarrhea which supervene, 
to the Ion blood pressure, and to the stuffing of renal tubules by desquamated 
tubular epithelium Elwjn” ascribes it to constriction of the renal vessels 
bj the tensed capsule of the swollen kidneys This would support the ration 
ale of therapeutic decapsulation But Held‘S has indicated that those oases 
which appear bnlliantlj benefited by decapsulation are operated upon about 
tbe time when spontaneous reeoverj usually appears an) way 

Edema is absent, probably largely from lack of water YThen it is sup 
plied, effusions may appear A marked azotemia rapidly develops This is 
the result of two factors, the paralysis of ladney function which stops excre 
tion, and the severe tone increased dcstruotion of proteins by merourj all 
over the bod) ” In exceptional eases, the blood pressure is raised, usually 
it remains low The retained products of metabolism themselves aggravate 
the renal and general damage 

If the patient lives to urinate again, the danger is not ) et over The 
stage of oliguria mav go on even to a polyuria ITith polyuria there ma) a 
steady decrease of the blood nitrogen retention as tbe patient passes through 
the fourth stage of recovery But the oliguria ma) proceed to a fourth 
stage of mereasmg intoxication and death, with or without polyuria For 
the concentrating ability of the kidneys may be so badly damaged that the 
hyposthennno urine excreted is almost plain water The tissue protein de 
struotion continues in the third stage beyond the power of the crippled kid 
neys to cope with 

Corrosion gives the first symptoms, toxemia the second, and uremia closes 
tbe picture 

What factors will determine the return of kidney function and the ces 
sation of tissue destruction, or otherwise, after a period of anuria is the most 
important problem in therapy Very often the return of function is pro 
vented and “eiweisszerfall” continues, not by reason of the origmal mercu 
rial onslaught, but b) previous renal damage, circulatory weakness, starve 
tion and dehydration, exhaustion, by operative or medical insults, or by 
supervening mfections to which these patients are especially susceptible 
Thus the histologic picture of the cases described, particularly the second, 
indicated that recovery might have taken place if extrarenal factors inelud 
ing the operative procedures and the endometritis had not turned the scales 
Supportive measures should therefore he the keynote of therapy 

Chemical examination offers the single most reliable antemortem diag 
nosis Mercury can be detected in the urine, feces, gastne content or blood 
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mth great faciht\ ’ If onl\ inercur\ js suspected, it is a simple matter 
to confirm or disprove it bi a Reinsch test 

FATHOIXIGK DISCES^-ION 

Pathologic examination has often retiieied the diagnosis Askanan 
defined the kidnev changes hi their gross appearanci- into three stages 

1 Red primary stage 

2 Grey-Mhite sublimate kidnei 

3 Red sublimate kidmi 

Fust ,S7ff£/e —The led pnnian stagf stntches througli the fiist tucnti- 
four hours after absorption of the sublimate the period of local corrosion 
It IS onh cxceptionalh seen at tin autopsi tabb The kidinis arc red be- 
cause of a toxic Inperemia ubich dilates all tin capillaries of cortex and 
med^la It begins mtli extreme lapiditv uithm fnt minutes after absorp 
tion The first parcnclnmal change is an <dema and he alini/ation of the 
g omerular tufts and a thickininc- of the leficular siibstancf mIiicIi raae be 
foIloMed shorth b\ necrosis of tin *ndoth<lidl c( lls ’ >■ The glomeuilar dam- 
age reaches its height nitlnn sii lu.uis but then qmckh subsides’" OnU 
traces of tins glomerulo nephros.s could br .m n in the sections first described, 
m the sivelling and prolifi lation of tin Bon man’s eapsulai epithelium 

Tubular injure begins almoM as .p„ckh but eontiniies to progress in 

S thl fh ? ° IS the comoluted tubules 

Henle’s loons^^^T?’ t''”''>>tioual pait mth tin descending limb of 

xSLVisso. ' directions’^ 

nrandfLToVb'"/^ 

ing and fattv or he aim changes an all that is usualh found 

kidnfis'aret. ^^^reton organs that the 

kidnejs are so sccereh implicated If one uritci is j.reMousii Inrated the 
corresponding nonfimctioning kidnce suficis ti Ji 
merenn absorption Wheth.r ti, ^ ‘ ^ ‘’lif-'litest damage from 

or dest^o^s VIZ. ^ I the epitlielium” 

Stracke^Ctenmentalh' ‘I'^'^^tion 

lar disturbances The marked id^^ tnnoeular obsi nations of such ^ascii- 
speak more for its cn I ^">‘’t toward mcreure 

stable parenehcmal cells-’ Vm tr”'’'lh** appaiatus than on 

ance of such caseular chan. T / 
appears the diffuse ini oh em"nf of 1 Ti tubXs%r^’^’^' 

pushes the ..u^rpidlf - — — 

necrosis in full bloom^^rnrlcltr ’’’ 

seven dais or slndith longer fh n n twenti-four hours and lasts for 

<I.e u.ual p.cto; Tl!'' ri”" 

grer or nhitish fTei The stnl kidnejs are snollen, pale 

?re> The sfr.h.n- pallor ,s .he result of a d.ffpsc ohgoi,. 
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ciiiisod not b} controLtion or ottliision oE the \essels but bj their oompres 
Sion b\ tlie suollcu tubular epithelium A coagulation necrosis strikes the 
transitional part o£ most of the pro\inial consoliited tubules Onlj a few 
are spared The cells become small, arc sharplj outlined, uith a liomogene 
ous Cl toplasm and pj knotic iiutlei Later, In aim necrosis also appears giT 
ing swollen, giamilar, atidophilic cells with large aesicular nuclei This is 
ascribed to acidosis or other ettramercunal toxms for it mat appear alone, 
ei cn after all trace of niercuri is gone and prolong the damage “ 

The necrotic epitlielmiii of the conaoluted tubules then separates fiom 
the basement iiienibraut, and stuffs the lumen This desquamation depends 
largelj, according to Ileinekc,'" upon acticeU regcneiating cells from the 
basal epitluliura The louiig cells grow under the dead ones and push them 
out Thci follow them into the lumen, surround the sequestrated cells like 
an iniohicinm and grow in between them Thta themsehes mac be caught 
at times m the coagulation or he aim necrosis (see Gorke ‘ and MaoVider’ ) 
Mane agree eeitli Hemeke that the eonng tells tike actiee pait m the resorp 
tion of the necrotic ones Pabr’ contests this eiew holding that the regen 
crating cells do not digest the old ones, but only passivelj groee m, when 
eeer thej find room 

Itegenciatwn — The estraordmarj rapidity and actieity of these rogen 
erative processes is the most specific eharaetenstic of the sublimate kidney 
It IS the single and most constant diagnostic feature in tins and later stages 
Kegencration begins sera early from the undamaged and csen from the 
slightly damaged cells Within scsen dass from ingestion of the poison the 
necrotic cells mas bo desquamated and the tubules eompletels rolined by a 
new growth 

The new limng is readily distinguishable from the old The tells at 
first are flat They are poorly separated fiom one anothei so that they form 
almost a sy nes tial ring They are crowded strikingly sritli numerous deepls 
cliromatmized nuclei which bulge into the lumen from the flat cells The 
nuclei are so numerous that thes seem to he one on top of the other around 
the lumen The glomerular capsular epithelium is similarly affected The 
cytoplasm of the soung cells is basophilic and homogeneous, light blue in 
sharp contrast to the purplish red of the mature or the light red of the nee 
rotie cells As the lining matures it grow s taller and more regular, cell mem 
braues become distinct, cytoplasm turns granular and oxyphilic nuclei be 
come less numerous The i onng cells function poorh As they mature, 
fimction returns 

Casts of necrotic cells still lie w itbm the lumen of the tubules Clearing 
the lumen by resorbtion of these casts, and pushing the epithelial relining to 
completion is the feature of the third stage 

Third Stage — ^The stage of the red sublimate kidney begms usually after 
sec en day s, after the period of annna The redness is a result of a new hyper 
emia which is imposed upon the kidneys by two factors One is the hyper 
emia of actne regeneration This almost always makes its appearance, but 
IS moderate and lends only a light brownish color to the kidneys In both 
of the cases described in this paper only this color was reached The other 
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factor IS more Tamable It is a lijperemia wbicb is intimately concerned wntli 
calcification It may be absent, as it mas in these tmo cases, but mhen pres- 
ent offers to the kidneys the typical red color of the third stage 

Colcification — Calcification of the necrotized cells first appears in the 
third stage It affects only the cells invok ed in coagulation necrosis not 
those inTolved in the hyalm necrosis It affects particularl'v the cells dism- 
tegratmg slomly in coagulation necrosis A certain “iita minima is neces- 
sary to induce the settlmg out of calcium, irhich completely destroyed cells 
cannot muster (Gorke"*) Calcification, ho-ffevei, is not specific to the mercury 
kidney It occurs to some extent in copper, lodme and phosphorous poison- 
mg, in simple anemic infarcts, in nephritis, in nephrosclerosis, ei en in extra- 
renal disturbances It may be slight indeed or absent altogether in proTed 
mercury poisonmg Thus it is alirays absent until the third stage (about 
one iveek), and disappears as soon as the coagulation necrosis debris is 
cleared out It is unlikeh to appear ivhere there is rapid necrosis, in some 
cases it ne\er does appear 

Schmidt'*^ has suggested as a likely factor in determming the presence 
or absence of calcification, the seieritv of mtestinal tract damage Calcium 
IS normally excreted bi the mtestmal tiact If its mucosa is destroyed bj 
mercury, the calcium is unloaded through the kidney He contends there- 
fore that calcification is seen m the kidnevs particularly in those cases of 
mercury poisomng ivhere the mtestines aie extensnelv involved This is 
generally agreed In argument he reports calcium concretions m the kidnev 
m ordinary cases of dysentery Only Lemke"’- dissents in leporting a case 
of mercury poisoning without colitis, without calcemia but with marked cal- 
cium deposit in both kidneis Colitis is probably only one of the several 
factors mvolved The first case described m this paper showed a marked 
colitis but no calcification at all, the second showed no colitis at all but a 
slight calcification 

A marked hjperemia attends the calcification of the necrotic cells It 
hrmgs m calcium with sufficient speed to enable it to accumulate about the 
dead cells In turn the calcification arouses an active mflammatory response 
in attempts to evacuate it The hyperemia mcreases and gives to the kidney 
of the third stage its typical deep red color Leucocytes infiltrate the 
edematous mterstitial tissue and even wander through the walls of the cast- 
stuffed tubules They penetrate the masses of calcified necrotic cells and 
effect their resorption The casts become smaller, are resorbed entirely or 
swept away, and the lumen is cleared Simultaneously, the new epithelial 
lining matures and function is restored 

Slight calcification may be cleared up without an inflammatory reaction, 
with no interstitial mfiltration and with only the hyperemia of active regen- 
era'tion to give these third stage kidneys a light brown color When however 
because of enterocolitis, calcemia, or for other reasons mentioned, any ap- 
preciable calcification occurs, there is marked mterstitial infiltration and a 
severe hyperemia to give the more tj pical red sublimate kidney of this 
stage Observations by Takahashi,® Schieek,-® Hunter-® and many others 
attest this fact VoUiard-'* thus distmguishes two types of mercury nephrosis 
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jn tht third sto'^^e, one ^sithout infianmmfor\ icactiou, and the more nsml 
one Mith ind'iinmator^ reaction Both of our ca^^es fell in the fu&t and more 
infrequent c’ltcgor^ uith httlt or no calcificitiou, no intcr-^titial intiUration 
and onh ligfht broun sublimate kidneys, instead of the usual red oncb 

COKCLUSIONS 

Tuo cases of fatal jntreun poisoning aie desciibcd uhiUi clmicall^ 
uere obscure Lack of histon a\as the chief diagnostic handicap It led 
readih to incorrect luterinctation of clinical sjnnptoinatologi which m ret 
rospect w as ti pical foi an acute and for a subacute poisoning So remote 
was the suspicion of mercury that chemical ci.amination was not caen tried 
Histologic examination retneacd the diagnosis in both cases It demon 
strated the extreme actuita and rapiditt of regcnciatue changes in mcrcui^ 
nephrosis This Inch regeneration is more specific for merciiimUsm than is 
calcification which indeed was slight or absent m both cases The patho 
genesis of meicur} nephiosis is reviewed Attention is called to the fact 
that when calcification fads to appear, mflRmmator\ reaction in the kidnejs 
IS hi ewiso absent There are then no interstitial infiltration and insufficient 
hyperemia to produce the topical red sublimate 1 iduej of the thud stage 
Both cases described lacked this jDflammatoi> reaction and aie presented 
as examples of the less tiequent browTi sublimate 1 idne} 
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in the third stn^c, ont without inflim«iator\ ^e^ctIon, and the more usual 
one with inflanimatoi\ reaction Both of our cases fell in the iir&t and more 
infrequent category, nith little or no calcification no in teistitial infiltration 
and onh ligrht brown sublimate Kidneys instead of the usual red ones 

CONCLUSIONS, 

Two cases of fatal niercur\ poisomn^ are described, which climcalh 
were obscure Lack of histor\ was the thiet diagnostic handicap It led 
readil’s to incorrect interpretation of chiucal symptomatology y\hich m ret 
respect yvas ty pical for an acute and for a subacute poisoning So remote 
yvas the suspicion of mereuri that chemical examination yvas not eyen tried 
Histologic examination retneyed the diagnoses in both cases It demon 
strated the extreme actnity and rapidiU of regenerati\e changes in mercury 
nephrosis This hyeJy regeneration is more specific for mercunalism than is 
calcification which indeed yvas slight or absent in both cases The patho 
genesis of mercurv nephrosis is reyiewed Attention is called to the fact 
that yvhen calcification fads to appear, mfiammatory icaction in the kidnejs 
is hkeyvise absent There are then no interstitial infiltration and insufficient 
hy*peremia to produce the typical red sublimate kidney of the thud stage 
Both cases described lacked this inflammatory reaction, and are presented 
as examples of the less frequent brown sublimate kidney 

HEFERENt Es 

1 rieisdunann, P Zur Frage der Gefariirlichkeit Ueinster QuccksilbenDcngen, Wicn med 

Wchnsebr 78 044 1923 

2 Kobn, L A Acuto Bichloride of Mercury Poisoning Arch Int Med 37 223 1920 

3 Askanrr, M, and Nakata T Dio Stadien der Sublimatniere beim Mcnschen Cor 

respondenz blatt fucr Scbweizer Acrzte 49 80, 1919 

4 Menton, M S Patliologicil Lesions Produced in the Kidnc) b\ Small Doses of Bi 

chiondc of Mercurv J M Research 43 315, 1922 

5 Le Doux, L A Bichloride of Mercury Poisoning per taginum as Douche, 2^ew Orleans 

M S J 80 533 1928 

6 Rynd C E and Mverson M C Mercurnl Poisoning by Absorption, from the t agma 

M J A Bee 121 510, l92o 

" Liegner, B QuecksiJberrergiftung von der Scheide aus, Monatschr f Geburtsh u 
Gynak 72 47, 1926 

8 Magid, M E Em Beitng zur Sublemntvergiftung von der Scheide au Zentralbl f 

Gyuak. 60 537 1926 

9 Goldblatt, S Acute Mercury Intoxication Am J M Sc 176 645 192*5 

— Experimental Acute Mervurialism, J A Cijn Med 14 145 1928 

10 Landau A and Fejgm M Intoxication par le Sablitne et Isephritc Merounelle Ann 

de Med 23 454 1928 

— Ueber Sublunatrergiftung und Sublimatneplmtis, Deutsche Zfschr f d ges gench 
Med 13 184, 1920 

11 Elwyn, H and Flood E Kidney Function in a Case of Bichloride of Mercury Poison 

mg, Mtd Rec 98 56, 1920 

12 Held A TJcber Isephrosen und Gloroerulo neplirosen naeh Subbmatvergiftung Z eiper 

Med 61 323 1928 

13 'Wlchert M , and JakowleTra, A Ueber die clieraischen X cnenderungea der Organe bci 

Sublnnatrergiftung, Ztscbr f klin Med 101 160, 1924 

14 Burmeister TT H, and McJvally W D Mertury Poisoning J M Research 36 

87, 1917 

15 Looney, J Blood Changes la Acute Mereunc Chloride Poisoning, J Biol Cheni 70 

513, 1926 

16a Askanarr, M, and Isakata T Die Stndien der Subbroatmere des Menschen nach 
ihren makroscopischen und microscopischen Besonderheitcn Beitr z path Anat u 
z allg Path 70 282 1922 



972 


THE JOURNAL OP LABORATORL AND CLINICAL JIEDICINE 


16b Photakis, B A, and Nikolaidis, E Espenmeiitelle XJutersucliungen ueber die 
Veraenderungen der Nieren bei akuter Sublinntvergiftung, Deutsche Ztschr f d 
ges genchtl Med 13 28, 1929 

17 Kosugi, T Beitnege zur Morphologie der Eierenfunction, Beitr z path Anat u z 

allg Path 77 30, 1927 

18 Suzuki, T Zur Morphologie der Nierensekretion, Gustav Pischer, Jena, 1912 

19 Heirieke, A Die Veraenderungen der menschlichen Niere nach Sublunatvergiftung nut 

besonderer Beruccksichtigung der Begeneration des Epithets, Beitr f path Anat u 
z allg Path 45 197, 1909 

20 Stracke, E Mikroskopische Beobachtiingen an der Eiere des nut Sublimatvergifteten, 

lebenden Kaninehens Inaug Diss Breslau, 1920 

21 Lemke, E Deber Quecksilbemephritis, Munchen med IVchnschr 71 49, 1924 

22 Hannon, E L Human Mercuric Chloride Poisoning by Intravenous Injection, Am J 

Path 4 321, 1928 

23 Pahr, Th Handbuch der Speziellen Pathologischen Anatomie und Histologie Henke 

und Lubarsch Julius Springer, Berlin, 1925 

24 Gorke, H , and Toeppich, G Zur Klimk und Pathologie der Sublimatnephrose, Ztschr 

f klin Med 92 113, 1921 

25 MacNider J Evper Med 27 519, 1918, quoted bj Weiss, H B Bichloride of Mer 

cury Poisomng, Arch Int Med 33 224, 1924 

26 Schmidt, M B Ueber die Verkalkung der Kiertnepithelien bei Sublunatvergiftung und 

bei Djsenterie, Centralbl f aUg Path 30 497, 1919 20 

27 Takahashi, H Ueber ein Pall von sehr chronisch verlaufener Subbmatvergiftung, J 

Orient Med 8 69, 1928 

28 Schicck, G Beitrag zur Pathologie der Quecksilbernicre, Deutsches Arch f klin Med 

133 99, 1920 

29 Hunter, W C Begeneration of Tubular Epithelium in Human Hidney Pollowing In 

jury by Bichloride of Mercurv, Ann Int Med 1 463, 1928 

30 Volhard, P , and Pahr, Th Die Brightsche Nierenkrankheit, Julius Springer, Berlin, 



DETERMINATIVE STUDIES OP AN UNDESGKIBED SPECIES OP 
GRAM NEGATIVE CORYNEBACTERIDM (C QUASISTERILUM) * 


Bv George Wilum.! Cooper,! B S , A M , M D , Washington, D C 


' j ’Hti samtarj en(,iueer oi surgeon Diaj at times be confronted bj the ap 
pearance of irregular and bizarre species in his bactcriologic studies of 
the n ater he is ini estigating or using An orange chromogemc gram uega 
tne bacillus was isolated fiom the steiile tap iiattr system of the Urologie 
Clinic on April 18, 1929 Piic subsequent attempts at shoit inteiials to 
isolate this or other organisms gate negatne results upon plain agar and 
dextrose peptone broth infusion Ihe organism Mas first isolated from the 
water of cystoscopie examining rooms four and five On June 19, 1929, the 
cultures from the sterile n ater in rooms three four and fit o m ere again 
positive for a gram negatii e chromogeuic bacillus It developed that the 
growth potential of the organism was cjclic the negative phase varving from 
SIX to eight weel s following the flushing of the sterile water system with live 
steam The aotivitv of the organism is revealed in the following studies and 
does not confirm the assumption of propagation bj spores 

The oystoseopist is lil elj to encounter such orgamsms in the use of 
certain supposedly sterile waters This appears especially true when stool 
distilled waters are used and taken directly from large supply basins even 
though the latter are seemingly faultless The elaborate distilling and stor 
age plants for sterile vi ater tap systems are not beyond some eritieal com 
ment and sterilization of w ater immediately before being used for oy stoscopio 
examination and surgical procedures would appear to be ideal 

The pathogenicity studies of the oiganism here reported were consist 
ently negative Mice, guinea pigs and rabbits were used This report is 
recorded as a guide to surgeons who may find this organism in their dis 
tilled water They may consider it a nonpathogeu in the usual sense but the 
question arises as to the possibilitv of implantation and growth upon an 
already diseased tissue 

The organism is an oiange, clnomogenic, aerophibc, mesophilio, non 
motile, gram negative bacillus Its normal habitat is water The bacillus is 
medium sized, as a rule 0 5 by 3 0 p but manv individuals are quite small and 
“diplococooid” in appearance Diplo forms are very common while chain 
formation is fairly frequent in certain cultures Filamentous foims are found 
m old cultures which also show false branching Wadsworth and the India 
mk methods show no capsules Flagella stains are negative Holler’s and 
Ziehl Neelsen stains show nniterinmal granules usually subterminal but oo 

•B’rom the United States Naval Medical School Ttash T> C and the James Buchanan 
Bradj Institute of Urology Baltimore Md 
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casioiiall'v terminal Spores are not observed Theie is apparent swelling 
of the cell bodies at the granules Longer foims, 5 micions, occur and may 
shon cential or excentrie gianules The gianules aie metachiomatic by 
Neissei ’s staining Earelj’’ a eham of gianules oceuis throughout the length 
of the lougei forms 

The moist-heat resistance test confirms the absence of spores by the 
vaiious spoie staining methods 

Extensive pathogenicity studies on mice, labbits and guinea pigs give 
no consistent or conclusive reaction 

Cultuial reactions aie quite distinctive The colonies tend to remain 
disci ete, even on ascitie agar, upon which they grow more profuselj"^ than on 
plain agai On the latter the colonies are usually larger but much less nu- 
merous than those resulting fiom a similar technic of inoculation upon as- 
citic agai The colonies on plain agai are round or slightly oval with smooth 
edges and with a distiuctlv raised, well demarcated and more deeply pig- 
mented central zone which is brilliant oiange in color at ninety -six hours 
The lightei coloi of the outei zone of the colonies is seen to be a bright 
yellow The pigment is also well developed, as a lule, at seveutj’^-two hours 
The raised central zone occupies just about lialf of the total surface area of 
each colony 

The optimum temperature on plam agai medium is 37° C The orgamsm 
IS relatively a slow growler, even on ascitic and reinforced media It is even 
more retarded on plain agar at 25° C 

Acid formation is slow and occurs only on maltose, saccharose, rafSnose, 
arabinose, and the hexoses On dextrose broth there was one-plus acid, three- 
plus pellicle and foui-plus sediment at sev'en days of growth At ten days 
the acid and giowth appearance was approximatety as at seven days, aug- 
mentation of eithei being difScult to make out Other dextrose, galactose, 
and sucrose cultures showed acid foimation v’arvung, of course, wuth inocu- 
lation dosage Thus there was often a faint trace of acid present at seventy- 
two hours, a heavy ti ace at ninetj’’ six hours, a 1-plus acidity at sev en days, 
2-plus at two weeks, and 4-plus at four wweks Pellicle formation occurred 
on liquid sugars, alcohols, and glucosides but was uniformlj'^ retarded No 
gas was found on anj of the fluid or solid media Litmus milk was unchanged 
at five davs 

Giowth IS moie rapid and profuse on whole blood agar and potato than 
on plain agar The gentian-violet potato colonies at one hundred and forty- 
foui houis are largei than those on plain potato but are always less numer- 
ous, the dj e 1 estrieting the growth of some individuals , the colonies measur- 
ing 4 0 to 7 0 mm at one hundred and foity-four hours on gentian-violet 
potato, high and bulging above the surface of the medium They are round 
or oval, moist and duty yeUovvish in color 
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Ivauer tests Mtri, ncgatne Tivo methods were used imder panUtl test con 
ditions to chtok tlie reduction of nitnfts (1) the test as advised bj S A B 
in “Standard Methods” and (2) the nitrous acid staich iodide test These 
tests vveie uniformtv negative and there was no appaient formation of am 
inonia Tlie organism docs not itduce urea and does not utilize citrate agar in 
its niotabolisni 

Tlie bacillus, classified after the ‘Koj foi the Identification of Organisms 
of the Class Sehizoinveetes” of the Society of American Bacteriologists 
(1923) IS found to be of the order ‘Actinomveetalcs ’ familv ‘Mjcobacteri 
aceac,” genus “Corvnebacttiium ’ Ao tribe category is specified bv the 
Bergev Determinative Manual nndei the Mvcobicteriaceae 

The character distribution of the organism roiigblv parallels tint of cer 
tain of the Bncilhconc in so fai as the fragmentaiv known ‘cbaracteis” of 
some of tlie Ivttei are recoided but it does not form spores and in most 
respects resembles the Mjcobaetciiaceae The organism likewise resembles a 
species of Flavobacternim m mam respects (Plavobacteruim ovilis — Wright) 

The bacillus under eoiisideratioii, then cannot vntb finality be desig 
nated ns nnv one of the know n species Since this is the situation, it appears 
better to create the distinctive specific name “Cory neb letenum qnasisterilum 
(Cooper) ” 

SUVIM VBT 

Morpbolocic eultui il oliemical and pathogenic studiis wcie iiuido of 
a gram negative bacillus isolated from the sterile water svstem of cvstoscopic 
and treatment rooms 

Bespits of the above studies are recoided and a Dime applied for the 
organism, the ‘eliaraeters” of vvliieli do not appear in conformity with any 
available recorded determinative studies of tlie Bergey Manual or in the 
literature 

Stock cultures of the organism are preserved on conservation medium 
and will be supplied to laboratories upon request 
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THE HISTOLOGIC CLASSIFICATION OP CARCINOjMA OP THE 
CEEIHX AS REGARDS ULTBIATE PROGNOSIS' 


By W L HcN^mvra, MD , Oa.k Park III/ 


F ROH the time that Viichoii ga^e his conception of a malignant tumor as 
a groirtli made up of cells that dilier from the normal cells of the body m 
their rapiditv and manner of giowth, attempts liaie been made to elassify 
them based on then histologic chaiaeteristics This was found to be unsat- 
isfactoii and no prognosis could be offered from the histologic structure of 
the tumor, for example, it was found that the prognosis of the breast tumor 
did not depend upon whethei it was classified as an adenomatous, scirihous 
or colloidal tumoi 

In 1921 Brodeis and ^laeCaiti’ offeied a classification based upon cell 
differentiation and reproductne abilitj of tumoi cells These criteria pro\ed 
to giye a far more satisfactory classification and better possibiliH of prog- 
nosis On these principles, cancers of the fundus of the uteius haie been 
classified bv liable, those of the tongue hi Simmons, those of the cemix by 
llartzloff, and those of the lip, skin and genitourinai’j organs by Broders 
Bioders based his classification of epitheliomas of the genitourinarv or- 
gans on a stiidj of 473 cases obseived m the llayo Clinic from Noy 1, 1904, 
to July 22, 1915 In 269 of these eases the lesion was in the ceryix He 
divides these neoplasms mto four grades as follows If the tumor contains 
about three-fourths differentiated and one-fouith undifferentiated epithelium 
it IS graded 1, if the differentiated and undifferentiated elements are about 
equal, it is giaded 2, while if it shows one-fourth differentiated and three- 
fourths undifferentiated epithelium it is giaded 3, and if there appears to 
be no attempt at differentiation it is giaded 4 When coirelated with the 
clinical history, this grouping proves to be significant, for he finds that the 
total good results for all organs w ere 83 33 per cent in Grade 1, 45 90 per 
cent in Grade 2 , 25 pei cent in Grade 3, and 12 19 per cent in Grade 4 

We haie applied 3Iaitzloff’s ciiteria in classification of cancer of the 
ceriiv in a number of cases, and found that his classification in too manj 
instances did not harmonize with the end-results Therefore, we made a 
studv of our cases to determine, if possible, better microscopic criteria as 
the basis for classification Prom this studv we have been led to alter some 
of ilartzloft s criteria, and have armed at a method of classification which 
gii es more satisfaetoiw agreement w ith the climcal history in some three 
hundred cases 

Specimens from cases of oiei three veais’ duiation onli were used If 
the pat ient w as still alii e, it was assumed that she was free from the disease 

•From the Patholosical Department of the Cha^it^ Hospital Xen Orleans Da 
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TJjo nictJiOf] of clTSsifieafion foIJows 

Two classes uero made, *high” and “lou’* malignaucj In the “low" 
gronp we classified all of the tumors that tended towaid J eratohj aline for 
niation, in i\hich the cells tended to form kcrat oh j aline material and epithe 
lial pearls The cells in these eases moie or less closelj resemble in appear 
auce and arrangement the natural stratified and squamous epithelium of the 
portio'vaginalis of the cerMx, and are thus 11611 differentiated The cells are 
large, \ery much of the same swe and clear In manj cases the tumor cannot 
be distinguished from ordinal \ epidcimoid carcinoma of any mucous mem 
hmne Id this ehss ire see mam ' peails * The more ‘ pearls" the less the 
malignanci If a sufficientli laige piete of ceriix is gnon the Inboratorj, 
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Flff 1 — Low type cervical malignancy There arc attempts at keratohyallnlzatlon and 
pearly body formation The Individual cells are larger clear and resemble the cells of the 
portfovaglnaUs 


the tumor sometimes assumes a i\art\ appearance There is also lery little 
infiltration into cervical tissue 

The group th'it is classified as of “high" mahguanc} has the following 
microscopic appearance The ceils are of two tjpes the first tjpe of cells 
are of uniform size, closely pad ed with a clear cj toplasm and a small round 
nucleus containing \ery little chromatin, mitotic figures arc few 

The second type of cell in this group resembles a spindle cell Thej 
contain much chromatin are closely pad ed, have manj mitotic figures and 
there is never ker'itohynlinization or the formation of the so called “pearly 
bodies " They have the appearance of cells found m the rodent ulcer, al 
though uhen viewed under high power thej are larger, show more mitotic 
figures, and contain much more nuclear chromatin The> invade profuselj 
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High tjpe cervical m-iii^riinc} Splndlc-sh ipt J tiTO ot cell with dense chromatin 
clear Citoplasm riljti\>l> small nuclfus and much mitosis 
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Geiipralh both cell fAi)es aic found in the &aine tumor but manj times 
ouh the latter t\pc are seen We Iitac ne%er found the firbt tApe of cell 
alone m the tumors studied 

We find another ^loup eompiism^ the adenocaicinonn, ulncli formed 
a \er\ small poituui of oui cases and Mhich ucic lelitneh iionm iliouant 
in this senes we IiaAc accordmRlj confined our stiuh pnncipallj to the 
squamous lcII cancel 

Tlio numbci of cases studied m each class aie as follows Out of 294 
cases A\e found onU 15 of “low" inalit,ninc\ 276 of ‘high’ maIi(,nnDc\ , 
and 1 of ndenocarcmoiuus Of the “low” malignancies all are Ining except 
3 who died from other causes Tlieicfore we conclude histologicalh that all 
cancers of the low " malignanc\ group are of a relatneh benign character 
chnicalh 

The lu^h ’ malignancA class gnes an cntuclj different finding as to 
end results After the three ^ear period all cases belonging to this class aie 
dead fiom cancer We thcrcfoie conclude that in this t\pc of cancel a prog 
iiosis can serA easiK be made fiom the micioscopic slide It is cMdent from 
our findings that a section tal cu fiom whole tissue is much better tlian indi 
■\idual cell description We hnae used Wright s new mctJiod of leetone fixa 
tion and find it wholh satisfacton for immediate diagnosis 

In the adenocarcinoma gioup we bate onh tlirce cases and all an Iniiig 
after the three soar peuod No attempt at classification is made because of 
the end result obtained 

We haAe made no attempt to separate the prognosis oi end results in 
treated or untreated cases The ttpe of treatment, wliether it was surgen 
X raA 01 radium gn\e little diffoieuce is regards end results in our cases 
We can sec uo relationship when the end result is alrcadi laioim although 
the tspc of treatment mn have n great influence m eaih cases 

C ONCLUSIONS 

Two huudicd nmctA foui cases of cancel of the cenix weie studied 
microscopicallj iii au effort to dcteimiiie the degree of maljgnanc\ and make 
some classification suitable to our needs, so that m the future some prognosis 
might be gnon The microscope according to our conclusions, is one of ^he 
most \aluablp assets in the deteiminatiou of prognosis in mahgnanci The 
squamous coll tjpe of cancel was divided into two ttpes of malignanei which 
we called “high and low ' 

The low ’ group is made up entirch of Inige c\en cells which ha\e a 
tendency toward pearl’ formation The cells as a lule are equal m size 
and do not infiltiate 

The ‘ liigh’ group is made uj) of spindle cells with much chromatin and 
a small nucleus Thej aie closclj packed gnmg the appeal atice of the 
ordinary basal coll carcinoma This is the highest tipe or the most raalig 
nant tjpe of cancer found Along with this squamous cell we usualh find 
a round cell with a cleai cAtopIasui and a Aer\ etuh chiomatinm d nucleus 
This cell iieAei iiuades tissue The cell looks more or less normal The 
round cell tjpe of cancer is alwajs mixed with the spindle cell fipe 
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We lia-\e no accuiate data upon adenocaicmomas The three cases which 
we haAC had in our senes of 294 are all living Our experience with adeno- 
carcinoma does not give any leliable data as to the degree of high or 
“Iom” inaligiiancv of the disease process 
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THE INPLUEXCE OP BLOOD GEOTJPS IN MALARIAL TRANSPUSIONS^ 


By E M Knights, Ph D , Toledo, Ohio 


D uring the teai 1928 P J Pamcll, pbjchiatiist foi the Pioiidence City 
Hospital, while ti eating eases of general paresis with iniections of human 
blood contaming malarial parasites, noticed that the period of incubation of 
malaria m the recipients varied and in some instances a single injection of 
fiom 2 to 5 cc of “malarial blood” failed to induce malaiial symptoms in 
the lecipient Purtheimore two paretics receiving blood fiom the same donor 
at the same time often difteied widely in the incubation periods of their 
malarial symaptoms 

Pollowing a discussion of this situation the anthoi asked for permission 
to tape the donors of malaiial blood and the lecipient paretics, to prepare 
stained smears of the donors’ blood and to piepaie smears of the blood of 
the recipient paretics from time to time 

Eailv m our study it became evident that the question of blood groups 
V as an important factor in determining the incubation period for malaria 
after the transfusion of small quantities of malarial blood 

Plasmodium vivax of benign tertian malaiia ivas being used for this 
woik and it is an accepted theoiy that m man the only time that the parasite 
IS found free from the erythroci tes is during that stage of schizogony when 
the merocyte luptures and the merozoites migrate to fresh erythrocytes 

If due to an incompatibibtv of blood groups between donor and recipient, 
there is agglutination and Ijsis of the donor’s red cells it is probable that 
onli those malaiial paiasites which are in the merozoite stage and ready to 
infest new ervtlirocj tes may suiMie If, on the contrary, the donor and 
recipient are in the same blood gioup or in such a relationship that the ery- 
throcites of the donor are not agglutinated by the serum of the recipient we 
M onld expect a minimum incubation period 
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Another tietor tending to influence the incubation period is undoubtedlj 
the stage o£ dei elopmcnt of the parasite in the blood of the donor at the time 
the transfusion is made 

There ivas, in nearly cterj case of successful malaiial inoculation, a tend 
cnej for double tertnn malaria to dc\ clop with chills occurring ever j twentj 
four hours In these douhk tertian cases tn o distinct stages in the de\ elop 
ment of the parasite were easil 3 demonstrated m the majontj of smears taken 

In cases where an incompatibilitj of blood groups existed and j et the period 
of incubation was shot ter than might be expected it was often found that 
there was a predommanoc of full gron n meroea tes in the blood of the donor 
and that the merozoites liberated bj destruction of erjthrocjtes due to in 
couipatibilitj were rcadj to attack fresh era throeytos regardless of Wood 
group 

The follow mg twchc casts aie illnstratiac of the findings m this studa 


CASE 

^0 

recipient ’s group 

MOSS CLVSSinCAnON 

I>ONOP 

GROUP 

n.CUB\TXOV PERIOD 
(el U SED TIME ITOM 
INOCULVTION TO FIRST RIbE 

i\ temiejiature) 

1 

IV 

l\ 

4 diva 


II 

n 

4 da} 3 

3 

r\" 

IV 

4 days 

4 

II 


10 da\8 

o 

IV 

It 

13 dn}s 

G 

IV 

II 

9 d'lys 

7 

II 

III 

11 days 

S 

n 

III 

7 days 

9 

IV 

II 

i dij-s 

10 

III 

rv 

10 da) 8 

n 

n 

III 

12 days 

12 

in 

It 

No eTidence after 
first mjeetjon 
Reinoculatkd 

12 

III 

II 

10 days 


In Pebruarj, 1929, thtie appeared m the Archives of Vaihology an ah 
stract of an article ha G Hop! on the Significance of the Blood Group and of 
Plasmodium Sporulation on the Tjpe and Incubation Penod of llalana ” 
Hopf’s* original article appeared m the October 12, 1928, issue of the Mun 
cliencr medizimsche Wochcnschiift In this article Hopf reported a studj of 81 
cases in which Wood groupings were done before transfusions of malarial blood 
His findings avere the same as ours and certainly more conclusive However, 
it IS of interest to state that the case records at the Providence City Hospital 
a\ dl shoav that aa e started our work in Mnj 1928 avithout the Imowledge that 
aa ork aa as hemg done elsewhere along the same line 
541 Eure Steeot 
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LABORATORY METHODS 


A EEDUCTION IN THE AIMOUNT OP BLOOD REQUIRED FOR THE 
POLIN MICRO BLOOD-SUGAR filETHOD 


By Harold J Jeqhers, B S ,t and Victor C Maers, Ph D , Cleveland, Ohio 


A t the tune of the publication of Polm’s micro blood-sugar method,^ it 
k occurred to one of us that the amount of blood employed could be le- 
duced from 0 1 to 0 025 c c uithout mateiially changing the method At first 
oui hemoglobin pipettes weie employed, but latei we liad pipettes constiucted 
similai to the Folin pipette uith the ealibiation maik at 0 025 cc We now 
use these smallei Polin pipettes foi hemoglobin estimation It is mateiially 
easiei to obtain 0 025 c e of blood fiom a fingei tip punctuie, and we believe 
that oui data show that the lesults aie quite as satisfactoiy 

Observations on tnentj thiee miscellaneous hospital bloods aie given in 
Table I Deteimmations vere earned out with the modified Polin micio 


Table I 


CoMPArisoN OF Blood Sugar FI^DI^Gs Obtained on Venous Blood with tiif Modified 
Folin Micro Method (Eiiploytnq 0 1 and 0 023 c c of Blood) and the 
F ouN W u AND Benedict Methods 


SPECIMEN 


1 

2 

3 

4 

5 
G 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 


modified FOLIN MICFO METHOD 


0 025 C C BLOOD 


mg 

72 

72 

73 
65 
72 
03 
09 

74 
74 
78 
76 

83 
78 

84 
97 

104 

111 

140 

144 

221 

235 

259 

307 


0 1 C C BT/IOD 


mg 

67 

69 

75 

75 

75 

76 
76 
78 
78 
81 

83 

84 
87 
91 
94 

109 

125 

142 

142 

227 

239 

250 

381 


folin wn 

METHOD 


mg 

67 

75 

91 

80 

S3 

79 

78 

83 

81 

85 

91 

99 

91 

92 
104 
112 
132 
144 
146 
258 
265 
263 
411 


fl\e >?pecimens from diabetics Anaijses made Julj 2-25 1929 


benedict n 

METHOD 


mg 

69 

69 
59 
71 
62 

70 
70 


69 

81 

73 

85 

79 

109 

126 
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method’ emploMiig 0 025 ee and 01 ec of blood and bj the Fohn Wu and 
Benedict II method ’ With a fen exceptions, the agreement betn-ten the two 
miero methods was furlj good, although for some reason the use of 0 025 c c 
of blood seemed to gite slighth loner results, thus more iiearlj approaebmg 
the figures for the true blood sugar ns indicated by the Benedict II method 
A possible explanation for the slighth lower figures obtained nhen 0 025 cc 
of blood was emplojed is that the greater dilution of the blood nitli the 
tungstic acid solution maj hate led to a greater precipitation of the nonsiigar 
reducing fraction It is further possible that with substitution of a zme pre 
cipitant for the tungstic acid the method might Meld the tiue glucose content 
Table II gives a fen eomparatire figmes on finger blood The agreement 
between the tn o methods is quite good, although « ith the smaller amount of 
blood the results are again slighth lower 


Table II 

CoucAaisos OF Blood Buoea Detebmiiiitiovs on Fiaoeb Blood 


nl/)0O ; 

1 MO sooAr rrr loO cc 

EilPWlTD j 

hO 1 ] 

2 1 

! 3 1 

! ^ 1 

5 j 

! 0 17 

CC. 1 





I 

; 

0 023 i 


1 

05 j 

<10 

118 , 

132 15G 

01 1 

93 1 

Oo 1 

07 1 

05 ! 

IID i 

132 1 loD 


In the Polin micro method the proteins aie precipitated nitli tungstic 
aeid, the sugar m the supernatant solution after centrifuging oxidized with 
alkaline potassium fenicianidc, and the ferroci anide produced measured 
colorimetrically as Piussian blue This method is a lerj delicate one and 
furnishes an abundance of blue fluid for color comparison, even w itli 0 025 c c 
of blood For this reason it is tcchnicall} supei lor to an v other raici o method 
As originally desoiibed, the 01 cc of blood after dilution to 10 cc with 
the tungstic acid solution jields about 9 lc of extract, of which onlj 4 cc is 
used and ultiraatelj diluted to 25 c c Our modification consists in doubling tlie 
preliminarj dilution, i e , 0 025 c c to 5 e e emploj mg ice of the extract 
and a final dilution of 12 5 c c 

As pointed out bj Folm,’ it is essential that the micro pipettes should 
be perfecti} clean to hate them draw up the blood bj eapillarj attraction 
We always leave them in cleaning fluid overnight 

With the aid of a eapillarj pipette* cahbiated to contain 0 025 c c of 
blood, allow blood alter lancing finger tip to flow to mark or slightlj aboie, 
adjust level of blood to mark, see that the outside of the pipette is free 
from blood, and immediatel} discharge contents into 5 o c of tungstic acidf 
in 15 c c centrifuge tube Completely wash blood from pipette by sucking 
up blood several times, stir with the pipette centrifuge, and pour the super 
natant fluid into a clean drj test tube 


Both the 0 025 and 01 O-c pipettes ha\e b en made for us bj Elmer and Amend N T 
•tPrepared by diluting 20 cc ot 10 per cent aodlum tutigatatp to about SOO cc nJth 
distilled water In a volumetric flask adding „,<> cc of 2/3 N sulphuric acid and diluting to 
■volume 
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Transfer 4 c c of the blood extiact to a tube giaduated at 125 cc To 
a similar tube add 2 c c of standard glucose solution'' (0 01 mg glucose per 
c c ) and 2 c c of watei (for diabetic bloods employ 4 c c of standard) To 
both tubes add 1 e c of the potassium feiricjanide solution! and 1 c c of the 
cjanide eaibonate solution! Heat both tubes in a beaker of boiling natei 
for eight minutes Cool in running watei for one to two minutes Now add 
15 cc of the acid ferric iron§ to each tube, allowing it to luii down the 
side of the tube to prevent foaming Mix by gently lotating the tube, let 
stand for one to tno minutes, add 5 cc of uatei, which should bring the 
\olume to the 12 5 c c mark JIix and make tlie color comparison 

If trouble is experienced in matching colors due to the yellow color of 
the feiricjanide (green), this can be compensated for bv the use of a yellow 
light filter In our work we have used the Klett biocolonmeter and have 
placed a strip of filter paper saturated with piciic acid oaci the lamp win- 
dow, followmg a suggestion made to us bv Dr j\Ialmros befoie the publica- 
tion of his paper with Di Polin A suitable glass filter may also be used 
Calculation — Since the standaid contains 0 02 mg glucose and the equiva- 
lent of 0 02 c c (% of 0 025 cc) of blood is emploAmd, the reading of the 
standard dmded bj the reading of the unknown times 100 gives the mg of 
sugar per 100 c c of blood 


CONCLUSIONS 

The Polin micio blood-sugar method is modified to employ only 0 025 c c 
of blood It IS much easier to secure 0 025 cc than 01 cc of blood from 
anemic and emaciated subjects, infants and children Glucose tolerance tests 
maj be run with less discomfort to the patient It is a satisfactory routine 
method foi diabetic patients 
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5 of glucose per c c in 0 025 per cent benzoic acid and Is prepared 

from a stronger solution containing 2 mgr per c c b> diluting 200 times 

J. ^"1, potassium ferrlc>anlde In distilled water and 

J diabetic bloods are to be examined it probably is preferable to 
double the strength of the feirlcyanide as Polin and Malmros now suggest ) The major part of 
this solution should be kept In a bro-ssn bottle In a dark closet the portion In daily use also 
being kept in a brown bottle 

rnn of anhydrous sodium carbonate In 40 to 50 c c of water In 

a uOO \oIumetric flask with the aid of shaking adding 150 cc of freshly prepared 1 per 
cent sodium cyanide diluting to \olume and mixing 

§Ferric iron solution prepared as fpUons Suspend in a liter cylinder filled with water 
20 gm soluble gum ghatti on a copper wire screen Just below the surface and leave overnight 
(eighteen hours ) Remove the screen and strain through the doubled layer of a clean towel 
To this mtrate add a ^lution of 5 gm of anhydrous ferric sulphate In 75 c c of 85 per cent 
phosphoric acid plus 100 cc of nater Now add a little at a time about 15 c c of 1 per 
cent Pot^sium permanganate solution to destroy certain reducing materials present in the gum 
ghatti The slight turbidity of the solution will disappear completely if kept at 37 C for a 
rcTV dajs 



SEROLOGIC STUDIES BY THE PRECIPITATION, PRECIPITATION 
FIXATION AND THE COLD FIXATION TESTS FOR SYPHILIS* 


B S Lemne PhD, Hines, Illinois 


I 

' i 'HE antigen precipitation reaction in the laboraton diagnosis of sjphilis 
* has earned almost unnersnl recognition Its appeal to the laboratorj 
norker rests on the technical simplicit}, resulting from the elimination of the 
hemolytia sjstom, and in the apparent ease of performance Its appeal to the 
physiologic chemist rests on the probabilitj that the flocculation of alcoholic 
antigen in sjphilitic serum is a direct manifestation of the union of antigen 
with antibodj Honeier since the antigen emplojed in the piecipitation re 
action IS denied fioin the same mattrnls and hi piaetitallj the same process 
ns the antigen used in the complement fixation procedure, no speoifieitj of 
reaction beaiiiig upon siplulis from a theoretic cousideiation can be claimed 
for antigen pieoipitntion auj more than for complement fixation In either 
of the procedures the cialuatioii of the lesults rests on a purelj empirical 
ground 

I haie preiioush expiesscd the opinion that the phenomenon of antigen 
precipitation, like that of complement fixation, is conti oiled laigely by the 
same conditions tliat control most colloidal reactions ’ It is greatly influenced 
by the quantitatue lelationship existing between the reacting substances 
present in the seiologic sjstera at the time the test is perfoimed Such rela 
tionship laries with cacli strum tested * It is difficult, theiefore, to evolve a 
sufficient jet simple sjstem of qunntitatiie relationships which would result 
in complete and proper antigen piecipitation in eierj case 

Parallel studies in complcuiciit fixation and antigen precipitation hare 
confirmed this stattment The truth of this assertion becomes particular!} 
evident when the so called combined antigen precipitation and complement 
fixation tests are peifoimed siiiiiiltancously on a large number of sera 
Keining^ made such a combined studs of the Sachs Georgi test and the 
Wassermann reaction and found that a positive Sachs Georgi test occasion 
aUy jnelded a negative superimposed ‘Wassermann test, while on the other 
hand, a negative Sachs Georgi might be followed by a positii e superimposed 
Wassermann reaction Kahn, Landau, and McDermott* made a similar study 
bj combining the Kahn procedure with the complement fixation reaction and 
found a disagreement of 2 0 per cent in the lesults 

I undei took a studs of the combined complement fixation precipitation 
reaction comparing it with the cold incubation proecduie, a studj which had 
not been made prei loush Some interesting and instructn e results were ob 
tamed The piecipitation tests were earned out according to Kahn* Upon 
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the completion of the precipitation tests, the sets were placed in the ice hox 
and the results read the following day No probable positive cases could be 
missed bi such a piocedure It is belieied by some®’ ‘ that in the cold, anti- 
gen precipitates in some instances resulting in the introduction of nonspecfic 
positn es I hai e not found this to be the ease, and therefore believe that sueh 
a procedure makes leading of the precipitates easier and more certain in the 
weaker reactions 

Following the period of cold stoiage complement was added directly to 
all the tubes of the precipitation tests and the sets ineubated at 37 0° C in 
the vater-bath for one-half hour, the hemolytic system added, and the tubes 
again incubated foi one-half hour The results were then read and recorded 
parallel nitli those of the original piecipitation tests Independent eomple- 
ment-flxation tests were carried out on the same sera using the cold incuba- 
tion method pioposed by Kolmei ® The results were recorded parallel with 
the findings of the other two tests and a comparison made 

Only cases pioved positive bj one or moie of the procedures studied were 
considered Percentages of agreement or disagreement of any group of cases, 
therefoie, beai a lelation to the total numbei of positive cases assembled, and 
to tlie number of eases of each subgioup, wherevei a subgroup analysis was 
made Seven hundred cases weie studied in this way Of those, one hundred, 
or appioximatelv 14 5 per cent neie positive by one oi moie of the proce- 
duies used The 100 cases weie subjected to a statistical analysis, sum- 
marized below 


COilBIVATION I 

1 Kalin positive, Kalin Wassennann positive 67 0% 

2 Kalin negative, Kahn yTassermann negative 7 0% 

3 Kahn negative, Kahn tVassennann positive 23 0% 

4 Kahn positive, Kahn Wassennann negative 3 0% 


COilBlMATION II 

1 Kolmer positive, Kahn positive 67 0% 

2 Kolmer positn e, Kahn negative 30 0% 

3 Kolmer negative, Kahn positive 3 o% 

COitBIl,AT101i HI 

1 Kolmer positive, Kahn Wassennann positive 910% 

2 Kolmer positive, Kahn AVassermann negative 6 0% 

3 Kolmer positive, Kahn Wassermann doubtful 3 0% 


COMBINATION IV 

1 Kolmer positive, Kahn positive, Kahn AVassermann positive 64 0% 

2 Kolmer positive, Kahn negative, Kahn Wassermann positive 24 0% 

3 Kolmer negative, Kahn positive, Kahn AVassermann negative 3 0% 

4 Kolmer positive, Kahn negative, Kahn Wassermann negative 6 0% 

1 Kolmer positive, Kahn positive, Kahn Wassermann doubtful 3 0% 


The following lesume presents the analjsis more succinctly 

1 Kolmer positive, Kahn \V'assenn'iim positive 

2 Kolmer positive, Knhn positive 

3 Kahn positive, Kahn ^V^ssermann positive 

4 Kolmer positive, Kahn positive, Kahn Wassermann positive 
A Kolmer positive, Kahn Wassermann negative 


91 0% 
67 0% 
67 0% 
64 0% 
6 0 % 
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The abo'se figures indicate that there is a closer agreement between the 
Kolmer and the Kahn AVassermann thm between the Kahn and the Kahn 
AVassermann , and that the percentages of agreement bet^\een the Kahn and 
the Kolmer, and betA\eeii the Kahn and the Kahn AVassermanu are the same, 
being 67 0 per cent in cither case Analjsis of the subgroup of the Kahn 
negatnc and the Kahn AVassermanu positne, and of the Kahn negative and 
the Kolmer positive discloses that in the majontj of the cases of these sub 
groups the intensity of the hemolytic inhibition ranged from “\ery strongly 
positive” to “mocleratelj positne ” These cases were retested by the antigen 
and distilled vater precipitation procedure described elsewhere, for their 
abilitj to fix complement® The> Melded reactions of a high degree of inten 
sity The conclusion ma^ be draun from this that in the specimens under 
consideration the prevailing colloidal conditions were such as to inhibit the 
separation of the antigen amboceptor complex In other words the Kahn 
precipitation method like other macroscopic methods of precipitation did 
not prove all sufficient 

On the other hand the Kahn positive and Kahn AA^asseimann negative, 
and the Kahn positive and the Kolmer negative cases were fevi in number 
and the precipitation in sucli instances was weak I hold the opinion at pres 
cnt that the antigen precipitation as finallv worked out bv Kahn offers a 
convenient criterion for judging the serologic status of a blood specimen, and 
that it apparentlj bids fair to replace the complement fixation procedure in 
the laboratory diagnosis of svphilis Nevertheless, the above statistical study 
indicates that ns things now stand the complement fixation procedure in 
volving prelimmarv incubation in the cold maj have some advantages over 
the macroscopic precipitation method 

It is here frani Ij admitted tliat the ultimate decision in anj case depends 
upon the vaew point of the syphilologist and is based upon his clinical training 
observation and diagnostic judgment It must not be forgotten that onlj the 
general mechanisms of complement fixation and of antigen precipitation are 
plausiblj explainable on the basis of the old immunologic conception or of the 
interpla} of plij sicochemical foices, such as surface tension equilibria, etc, 
but the particular principles of these reactions which should spell syphilitic 
specificity are entirely unlcnown Therefore the coi relation of the results of 
the tests with the viewpoint of one or other group of clinicians concerning 
the cases under studj is at present the sole basis upon which the value of anj 
serosyplnlitic laboratory procedure is established Such a basis is stnctlv 
empirical and cannot be regarded as scientific It is accepted or rejected by 
the clmician in accordance with its agreement or disagi cement VMth his im 
pressions or judgment of anv case under consideration 

n 

The following bnefs of three histones are given as illustrations The 
cases are of special interest since they represent the clinical judgment of 
several specialists men of notable reputation 
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Case 1 — 

Laloratori Findings— Nov 19, 19— Bed blood cell count, 4,160,000 White blood 
cell count, 5,400 Hemoglobin, 69 per cent Differential, P M N , 41 per cent , S M , 48 
per cent, LM, 10 per cent, Trans, 1 per cent 

Serologic — ^Wassermann positive on May 18, 19 — Bureau Wassermann 75 per cent 
No\ 19, 19— Kahn 4 plus Nov 19, 19— Kolmer stronglj positive Nov 19, 19— 

Physical ExaminatiO'n — No sears noted on penis The scrotal contents seem to be 
bound together mth more or less fibrous nodules of the testicles at their bases The left 
testicle in the region of the globus minor has a rather large nodule the size of a good cherry 
It IS hard and firm but not tender There is evidence of several old healed sinuses of the 
left scrotal sac, some of ivhieh are due to attempts at aspiration, and others, according to 
the history, are the results of spontaneous opening and drainage Chest “There are a 
tew medium fine crackhng rales heard above and beloiv the left clavicle on inspiration fol 
lowing expiratory cough No other rfiles are heard in the chest Whisper and spoken voice 
sounds show no pathologic changes ” (11/20/19 — ) Kray Report Stereoscope of Chest 

“Trachea, heart, aorta, and bon} framework normal Diaphragm Both costophrenic spaces 
parti} obliterated Lungs The usual calcification and fibrosis at the hila and along all 
trunks A small cloud and a few thickened trunks in each apes “ (11/19/19 — ) Report 

of Consultant in Internal Medicine “Percussion shows dullness over both apices, par 
ticulafly on the left above the clavicle and over the left apex posteriorly rhles are heard 
after coughing No rales were heard over the right The temperature in this case shows a 
sbght rise above normal No specimens of sputum were found positive for acid fast bacilli 
The s ray plates show distinct involvement of the left ape\ and sbght of the right” 
(12/10/19— ) 

Diagnosis — Intermst’s Tuberculosis, pulmonary, chrome, moderatel} advanced, active 

G IT Speciahst’s Tuberculosis of the epididymis and seminal vesicles 

Case 2 — ^Patient bad sore on penis eighteen }ears ago, treated it himself b} the use 
of rosin pills States the sore healed in about two weeks Demes an} skin eruptions, 
afterward states his glands have never been enlarged except the right inguinal gland which 
was swollen at the time but declares this was due to injuring it against the comer of the 
table It was incised by a physician and drained for some little time 

Electrocardiographically patient manifests Tachycardia, simple, and somatic tremor 

Ophtlmlmologically patient manifests Retmitis, low grade, secondary, bilateral, 
choroiditis, circ , disem , bilat , vitreous opacities, bilat , corneal nebulus, bilat 

Serologic Findings — 


Nov 

4, 19— 

Bureau Wassermann 

Kahn 

Kolmer 

Negative 

Two plus 

Moderately positive 

Nov 

17, 19— 

Bureau Wassermann 

Kahn 

Kolmer 

25 0 per cent 

Three plus 
Moderately positive 

Nov 30, 19 — Bureau Wassermann 

Kahn 

Kolmer 

Froxocativc Findings — 

50 0 per cent 

Pour plus 

Strongly positive 

Dec 

5, 19— 

Bureau Wassermann 

Kahn 

Kolmer 

Negative 

Negative 

Negative 

Dec 

9, 19—’ 

Bureau Wassermann 

Kahn 

Kolmer 

25 0 per cent 

Three plus 

Strongly positive 
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Speetahst tn Internal ilcdicine Beporit — * The patient’s sjTnptoms aro entirely out of 
proportion TMth nhat la xerealcd by tho phrsical examination I can sco no good reason for 
the extreme dyspnea vrhich ho citlicr sufifers or affects Tlierc is no evidence of any valvular 
disease of the heart Tho aorta is certainly dilated, as shown in tho x ray and as indicated 
bj tho character of the second aortic sound Tho possibility of myocardial disease must be 
seriously considered In view of the history of s^t^Uis it is possible that the patient maj 
have sj-p^i^htic disease of the heart muscle and syphilitic aortitis However this diagnosis 
IS simply presumptive and b) no means established Thero is nothing to indicate the pres 
cnee of aneurism ” 

Diagnosis Dilatation of aorta Slight enlargement of heart M>ocardial disease 
Emphysema, slight 

Tho Syphxlologx^t Reports — ‘Tins patient had a sore on penis eighteen >ears ago for 
winch ho received only local treatment, and subsequent to it had inguinal adenitis There 
13 no history of treatment for syphilis in lus folder Tlioro is a conflict in tho laboratory 
tests The plijsical examination is negative for evidence of syphibs A therapeutic test to 
(lotermino the possible relation of this infection, if present to tho heart disease is recom 
mended Patient should be given 0 2 gm neoarsphcnamine twice a week for three weeks 
and tho effect on the heart noticed 

Internists Second Report — ‘TJio patient shows nothing in anj wa^ different from 
uhat was revealed by tho examination mado previous to tho administration of the neoars 
phenamine He has much loss dyspnea today than on tho previous occasion There can be 
no doubt that the patient a symptoms aro largch, if not entirely, histencal in nature cither 
I ho sbght emphysema of the lungs, nor tho heart condition could possiblv cause tlie intense 
dyspnea nhich tho patient exhibits As far ns one can judge from the examination, tho 
treatment with neoarsphcnamino has produced no change in the objective findings I think 
it IS impossible to come to a definite conclusion about the ctiologi Tlio endence of syphilitic 
infection js certainly inconclusive The changes in tho aorta mn> be doe to a simplo nrterio 
sclerotic process Diagnoses remain as previously given ’ 

Case 3 — 

Lahoratory Findings — 


Serologic 

fsov 

10, 19— 

Bureau Wossermann 

25 0 

per cent 




Kahn 

Three plus 




Kolmcr 

Mod 

positive 


Nov 

19, 19— 

Bureau Wassennann 

Negative 




Kahn 

Two plus 




Kolmor 

Weakly positive 

PSP 

Nov 

10, 19— 

First hour (intramuscular) 

15 0% 




Second hour 


25 0% 




Total 


40 0% 


Nov 

S2, 19— 

First hour 


30 0%, 




Second hour 


10 0% 




Total 


30 0% 

Blood Chomistrj 

Nov 

10 19— 

NPN 48 0 DA 23 

Sugar 148 


Nov 

22 19— 

NJ»^ 40 8 UwA. 2 2 

Sugar 129 

Sugar Tolerance 

Nov 

20 19— 

Before sugar administration 

129 




100 grams sugar admmistered 




^ hour after 


175 




1 and % hour after 


210 




2 and hours after 


220 
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First Internist Beports — “Esunimtions here show the kidneys to be more or less 
seriously involved but to uhut extent it is impossible at present time to say definitely There 
is an increased amount of sugar in the blood, but not enough to seriously handicap the pa 
tient at the present time There is also some mtrogen retention present and the functional 
test of the kidneys is rather low The pulse pressure is extremelj low ” (Nov 26, 19—) 

First Psychiatrist Beports — “The patient has clear insight, knows that he has heart 
disease and that he had difficulty in swallow mg and that he had a droolmg and paresis of the 
loft face’’ (Nov 26, 19 — ) 

Diagnosis Facial nerve paresis, second and third branches, left, probablj not central, 
though it may be mterstitial 

Eeeommendation Should be examined more extensively neurologieallj , after repeated 
AYassermann, for clearing of diagnosis in this regard 

Second Internist Beports — “The retina shows definite arteriosclerotic changes The 
sudden appearance of some paraljsis of the left face, tongue, throat, and right hand sug 
gests either a localized edema or the possibility of embolus Apparently these symptoms have 
modified to some extent These first appeared Nov 26, 19 — This would suggest that it 
was probably locabzed edema due to the vascular spasm rather than due to embolus ” 
(Nov 30, 19—) 

Second Psychiatrist Beports — ‘ Tlie reflexes of the upper extremities are equal and 
active The knee and Achilles jerks are active and equal Plantar response is average 
There is no disturbance to light touch or vibratory sense, but the patient has some difficulty 
m distmgmshing sharp from dull over the extremities The patient was not tested for ataxia 
or the Eomberg position because the least voluntary exertion on his part increased his 
dyspnea 

“This patient shows no frank paralysis of the muscles that are giving him discomfort 
In view of his general circulatory condition, would interpret his trouble as some circulatory 
dysfunction involving principally the seventh, ninth, tenth, and twelfth nerves ” (Nov 
30, 19—) 

Diagnosis Paresis of left face, tongue, throat, and right hand secondary to his 
circulatory condition 

Third Internist Beports— “Tins man presents a picture of congested heart disease 
The respiration is aieme Stokes variation There is considerable edema of the feet, legs, 
flanks, and back The bver is about four fingers below the costal margin Dower border of 
the spleen is palpable My unpression is that there is fluid in the left pleural cavity Eate 
IS not much accelerated There is no visible pulsation m the neck Cardiac impulse is very 
faint against the hand Percussion over the heart shows dullness as foUows ME 2d, 5 cm , 
3d, 6 cm , 4th, 7 cm , 5th, 8 cm , M L 2d, 6 cm , 3d, 9 cm , 4th, IQi^ cm , 5th, 15 cm , 
6th, 171/2 cm Shift in right 4th, from left lateral to right Lateral posture is 6 cm 

“On auscultation no murmurs are audible There is not much alteration in the second 
sound The sounds of the heart are rather weak, especially in the recumbent posture, though 
leaning forward cardiac impulse is not strongly felt against the hand, nor is its intensity 
considerable to the ear’’ (Dec 6, 19 — ) 

Diagnoses Congestive heart disease associated with arteriosclerosis Pericarditis with 
effusion 

Fourth Internist Beports -“The physical examination, as well as the x ray films, m 
dicates a marked enlargement of the heart and the absence of any evidence of obbteration 
of the cardiohepatic effusion, especially so since there is no pulsus paradoxus and no change 
in the mtensitv of the heart sounds with change of position by the patient 

“There is present today a slight edema of the left ankle which has not been present 
up to now, and it is noteworthy that a few rales can be heard at both bases behind 

“The high blood sugar with fasting stomach, together with the rapid rise m blood 
sugar foUowing mgeshon of 100 gm glucose and the delayed return to normal indicates a 
definite diabetes The constant presence of albumin, at times in large amounts, wath the 
presence of casts, together with a high nitrogen blood content and the evidence of retinal 
hemorrhage and exudate, indicates a definite nephritis 
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‘^Tbo high diastolic pressure when considered witli the retinal arteriosclerosis and the 
endcncc of nephritis, could indicate a gcncrnhzod arteriosclerosis absolutely abnormal for a 
man of his age (Dec 13, 19 — ) 

Diagnoses M^oca^dltl^, nitli hypertropli>, and dilatation of the heart, etiologic factor 
not found Arteriosclerosis, general Nephritis interstitial, chronic Diabetes, mcllitns 
SypUxiologx^t Teports — ' Tlierc is nothing m the history to indicate syphilitic infection 
Tho physical examination is negative for syphilis except the cranial nerro involvement 
Definite diagnosis should anait spinal puncture (Dec 14 19 — ) (Patient refused to 
submit to spinal puncture ) 


m 

General theoretic considerations and the impressions gained from nu 
merous histones, of which the three cited are offered as examples, lead to the 
conclusion that to speak of one seroluctic laboratorj procedure as being per 
se more specific than another is scientific follj Howe^er, the cold incubation 
and the Kahn precipitation procedures belong to the t\pe of immunologic 



(.LliAS 5OU0MIM) 

Fig 1 


tests which the laboratonan conveniently calls “very sensitive It was on 
this basis only that the two procedures were studied comparatn ely 

Forges and Neubauer^® demonstrated that lecithin and cholesterol are 
precipitated by a maximum of another colloid An electric neutralization 
takes place between the oppositely charged colloids and the precipitate occurs 
when the colloids are in proper balance However, when one of the colloids 
IS in excess of the proper balance, it exerts a protective influence upon the 
“reaction product “ The reversible influence is proportional to the amount 
in excess A point is finally reached where the precipitate completely disap 
pears They pro\ed further that lecithin and cholesterol are anodic and 
react m the optimum quantitative relationship with kathodic colloids so as to 
form a precipitate 

These authors in collaboration with Elias and Solomon*-^ confirmed the 
fact that the hydrophylic colloid lecithin is electronegative And further, 
that m its precipitation under the influence of the luetic serum it followed a 
characteristic curve The cur\e starts with zero, increases with the volume 
of the serum added, reaches a maximum and thereafter declines to zero Nor 
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mal serum also precipitates lecithin, but the zone of precipitation is smaller 
and the leaction time longer This is giaphieally shown in the following 
diagram 

Cholesterol augments the euive of precipitation Hence the effectiveness 
of the Kahn antigen in the majoiity of seia tested Exceptions, however, oc- 
cur for the following reasons First, the electropositive constituents of the 
many seia are noimally lariahle, second, the degree of positiveness of the 
sera is of wide range, third, in the Kahn test the antigen is used in three 
fixed quantities It is theoretically conceivable, theiefore, that in some posi- 
tive cases the optimum quantitative lelationship betu een the oppositely 
charged reactmg colloids is not obtained bj the Kahn test This may occur 
in any one or all of the ratios of the Kahn antigen, thus yielding doubtful or 
false results 

The following table is of luteiest in this connection 


ser'om: no 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Kahn 

K "Wass 

214 

242 

444 

204 

444 

331 

444 

432 

044 

122 

124 

444 

44 0 

4 44 

013 

4 3 2 

003 

433 

0 0 3 
443 


It will be observed that in some instances the Kahn was weak or negative 
while the Kahn-Wassermann was stiongly positive, and vice veisa The table 
also indicates that avei aging the readings of the visible precipitates in the 
three tubes used ui the Kahn method in ordei to deduce an expression of the 
actual condition in the seium tested appears to be a mistaken procedure 

SUMMARY AND CONCLUSIONS 

Seven hundred sera weie tested foi the presence of antigen combining 
antibody by the Kahn, Kahn-Wassermann combined, and the Kolmer proce- 
dures One hundred sera, or about 14 5 pei cent were positive by one or more 
of the methods used The positive values were subjected to statistico-analytic 
study 

It was pointed out that from a theoietic viewpoint no syphilitic specificity 
can be claimed for any of the laboratory tests for syphilis now in use 

Excerpts of histones are presented to show instances in which the Kahn 
and the Kolmer tests gave positive results, yet, the final diagnosis made no 
reference to syphilis 

The following conclusions are drawn 

1 The results obtained by the cold incubation and the Kahn-Wassermann 
fixation procedures closely agree 

2 The percentage agreement betu een the Kahn and Kahn-Wassermann, 
and the Kahn and Kolmer are identical (67 0 pei cent) 

3 The Kahn yields negative results in about 25 0 per cent of the cases 
wheie antigen combining substance is present The Kolmer and Kahn-Was- 
sermann differed in only 5 0 per cent of the cases 

4 Averaging the three readings of the Kahn preeipitates to obtain an 
interpretation of the results is a mistaken procedure 
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A COMPAKATIVE STUDY OP 2000 HINTON, KAHN AND 
WASSERMANN TESTS^ 


B-i Hester A Austin, Rochester, N Y 


I N 1927, Dr W A Hinton' of the Wassermann Laboratoiy of the Massachu- 
setts Depaitinent of Public Health described a glycei ol-eholesterol precipi- 
tation test for sjphilis, which has become luiown as the Hinton test At this 
time, he comiiared the lesults obtained with his test and the Wassermann test 
in about 500 consecutive cases, syphilitic and nonsyphilitic In his opinion, 
the Hinton test was simple, easily lead and sensitive It apparently possessed 
greatei clinical value than the Wasseimann test, employed in his laboratory,^ 
and lequiied less laboi, apparatus, and materials In view of these favoiable 
results, the Hinton test has been emploied in oui laboi atoiy, during the past 
year, in paiallel with the Wasseimann and Kahn tests, which are in routine 
use here This paper records the lesults of that study 


At a symposium on syphilis held at the Boston Dispensaiy in Decembei, 
1927, favorable lepoits on the sensitiveness and specificity of the Hmton test 
were given It was also found to give a laigei number of positive leactioiis 
in treated cases than the Hinton Wassermann test ® ‘ ' 

Smith® and Cheever and Splaine,^ leporting on the Boston Dispensary gioup 
of 1610 cases vith 2026 seiums, found 717 pei cent agieeraent between the 
three tests (1444 serums) Smith® and Muntei^ reporting on the Peter Bent 
Brigham Hospital group of 2120 cases with 2331 serums, examined bj the 
Wasseimann and Hinton tests, found 90 6 per cent agi cement between the 
tests In the Massachusetts General Hospital group. Smith® found 80 2 per 
cent agreement between the Wasseimann and Hinton tests in 1759 seiums 
Smitli also reported that in 176 cases from pm ate piactice, there was 65 9 
per cent agreement between the three tests, there iias 74 43 pei cent agree- 
ment between the Hinton and Kahn tests in this senes In this group there were 
17 61 per cent Wassermann positive, 40 34 pei cent Hinton positive, and 24 43 
per cent Kahn positiie reactions, the small peicentage of agi cement between 
the tliiee tests was due largelj to the great difference in sensitiveness between 
the Hinton and Wassermann tests Smith also reported on other hospital 
gioups The Hinton-Wassermann technic was used bj’’ these workeis Smith 
concluded that as a rule the Hinton test gave a smaller numbei of so-called 
doubtful readings, the incidence of false positives uas reduced, and it was 
claimed that the reaction became positive eailiei than the Wassermann, and 
at least as earlj as the Kahn 

Ferguson and Greenfield,® in examining 460 serums by the three tests found 
comple te agreement in 88 5 per cent, 92 4 pei cent agi cement between the 
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STUDl OP inSTON, KIHN VN0 WASSEItSIANN TESTS iJUj 

Hmton and Kalin tests, 93 pet cent agreement between the Kahn and Wasser 
maim tests, and 91 3 pei cent between the Hmton and Wassennann tests 
These results nere not ooi related nith cluneal data Thej concluded that the 
Hmton test 'v\as economical simple and liigiilj sensitise for siphilitio serums, 
and that there Mere indications tint the test ins somenliat more sensitise 
and reliable than the Knhn test Tliet did not tlinik that it Mas comparable 
in leliabiliti Mitli a eaiefulh standardized 'Wassernnnn technic (thej used 
Jledical Eesearcli Committee’s No 4 method) but it appeared to pith out 
cirtaiii tjpes of cases especiallj “treated” eases and ‘ latent cases, Mliere 
the AVasscrnnmi test at times failed The Uiiiton test must be resen ed as a 
supplcinentaij test to the Wassermann 

Osnioiid” found 91 b jier cent agreement beta een the Wassermann and 
Hmton tests in 500 serum tests On 201 other serums eTommed bi the Kahn 
and Hinton tests 93 per cent agreeiiieiit Mas found, of the 14 disagreeing 
reactions 7 Mere in faior of the Kahn test, and 7 in favor of the Hinton He 
concluded that the Hinton test could claim to be the equal at least of the 
Wassermann and Kihii tests It was easier to perform and to read than the 
Kahn test 

Jones” examined tin serums from 400 Momcn from a prenatal clinic, 384 
serums Mere negative bv both tests, and 7 vrere positive bj both tests, giving 
97 75 per cent agreement Of the remaining 9 scrums there Mere 3 which 
were Hmton positiv e Wassermann negative, one was from a tieated ease of 
sjphilis one was considered positive from the historj- and phvsieal signs 
the third was considered nonsj philitie Of the other 6, which were Hinton 
negative 5 gave ± reactions with the eholesterinized antigen oiilj , the sixth 
gave a 2 + reaction, all Mere coiisideied nonspecific Tones concluded that a 
routine blood Wassermann test was of definite value on prenatal patients in 
the diagnosis of sjphilis, the value nas increased if checked bv a precipita 
tion test, the best of Mhich he had found to be the Hmton test 

Todd’ examined 728 serums, finding 96 84 per cent agreement between 
the Kolmer AVasserraann test and the Hinton test He concluded that the 
Hmton test made a superior check test for the complement fixation test, or 
for one of the other precipitation flocculation tests , and that, if the comple 
ment fixation test was to be discarded, the Kline antigen in the Kahn tube 
test checked bj the Hinton test, made a promismgh satisfactory serologic 
examination for syphilis 

TESTS IN KOCHESIEK HEAIlTn BVSEAV LABOBATOniES 

The tests included m this paper were carried out between August, 1928 
and September, 1929, and consisted of two senes of 1000 serums each In the 
first series serum specimens of sufficient qnantitj, after the routine Wasser 
mann and Kahn tests were completed, were selected Some of these vrere 
positive and some negativ e In the second senes, serums which gav e positiv e 
reactions bj either the Wassermann or Kahn test or by both as well as 
serums from treated cases, negative by both tests were selected A few rou 
tine negatives were included each time tests were set up, as controls The 
testa were all earned out with antigen obtained from Dr Hinton Between 



A COMPARATIVE STUDY OP 2000 HINTON, KAHN AND 
WASSERMANN TESTS^ 


Hester A Austin, RocnrsTER, N Y 


|N 1927, Dr W A Hinton* of the Wassermann Laboiatoiy of the Massachu- 
^ setts Department of Public Health described a glycerol-eholesteiol precipi- 
tation test foi S 3 philis, ■« hich has become known as the Hinton test At this 
time he compared the results obtained ivith his test and the Wassermann test 
in about 500 consecutive cases, syphilitic and nons 3 ^philitic In his opinion, 
the Hinton test was simple, easih^ read and sensitive It apparent^ possessed 
gi eater clinical value than the Wasseimann test, employed in his laboratory,^ 
and lequired less labor, appaiatus, and mateiials In view of these favorable 
results the Hinton test has been emplo 3 ed in our laboiatory, during the past 
year, in paiallel with the Wasseimann and Kahn tests, which aie in routine 
use heie This paper recoids the results of that study 

At a symposium on S3philis held at the Boston D]spensai 3 in December, 
192 1 , favorable reports on the sensitiveness and specificity of the Hinton test 
were gl^en It vas also found to giAe a laigei number of positive leactions 
in treated cases than the Hinton Wassermann test ^ ^ ^ 

Smith” and Cheever and Splaine,” leporting on the Boston Dispensary gioiip 
of 1610 cases with 2026 serums, found 71 7 per cent agreement betv een the 
three tests (1444 serums) Smith® and Munter* reporting on the Petei Bent 
Brigham Hospital group of 2120 cases with 2331 seiums, examined by the 
Wassermann and Hinton tests, found 90 6 per cent agreement between the 
tests 111 the Massachusetts General Hospital group, Smith® found 80 2 pei 
cent agreement between the Wasseimann and Hinton tests in 1759 serums 
mith also reported that in 176 cases from piivate piactice, there was 65 9 
per cent agreement betiveen the three tests, there was 74 43 pei cent agiee- 
ment betii een the Hinton and Kahn tests m this series In this group there v ere 
/ 6 per cent Wassermann posltl^e, 40 34 per cent Hinton positive, and 24 43 
per cent aim positne reactions, the small percentage of agieement between 
due largeH to the great difference in sensitiveness betveen 
e inton anc Wassermann tests Smith also leported on other hospital 
gioups The Hmton-Wassermann technic vas used by these workers Smith 
1 ^ ^ Hinton test gai e a smaller number of so called 

j incidence of false positives was reduced, and it was 

c aimed that the reaction became positive eailier than the Wasseimann, and 
at least as early as the Kahn 

Ferguson and Greenfield,® in examining 460 senims by the three tests found 
co^ete agreement in 88 5 per cent, 92 4 per cent agreement between the 

Bacterloloffj School of 

ccnea lor publication Februarj C 1930 
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T)ic Kalin antigen used in tins laboiaton is purcliased horn the Miolii 
gnn Depaitment of Uealtli A tnotulie test is used, omitting the tnhe con 
taming the largest amount of antigen dilution (0 05 c o ) This is done in 
order to secuie uniforniih, as iniuj seiums are not sufficient in quantity for 
a tliioe tube test, otliemise the test follows the usual Kahn teehnic '' About 
100 tests are done dailj and all tests are read bj tiro irorkers 

The teehnio used in the 'Wassermann test is similar to that used in the 
Now York State Laboratory at Albany The total a olume of the test is 0 5 c c , 
le, one tenth that of the original Wassermann All reagents are diluted in 
aocordanoe with preliminary titrations so that 0 1 c e may be pipetted in the 
lest The complemtnt is the pooled serum of at least 6 guinea pigs, each 
stiaim baaing been previoush tested for hemolytic actiyity, natural antisheep 
amboeeptoi, and nonspocifie llxnbihty arith the cholesterinized antigen The 
complement is titrated daily with 5 per cent washed sheep cells sensitized 
with 2 units of amboceptor and 2 units of complement are used m the test 
Each specimen of serum is tested with two antigens an alcohohe extract of 
beef heart reinforced with 0 4 per cent cholcsteiin, and an acetone insoluble 
extract of beef heait prepared according to Bordet’s method Amboceptor 
and antigens are supplied bi the New York State Laboratory The tests with 
both antigens are kept foi four hours at 3° to 6° C for the period of fixation 
Sensitized sheep colls are then added, and the tests incubated in the water 
bath at 37° C for fifteen minutes (until controls with serum alone, and auti 
gen alone, show complete hemolysis) Readings are then made using a color 
standard, all tubes showing 2+ or nioic being centrifiigalized, and the per 
eentage of inhibition of hemolysis read from the supernatant fluid About 
150 serums are tested daily Certain serums from cases with histones sugges 
tivo of early syphilis, and otheis which gate a reaction with the Kahn test 
were set up with the cholesterinized antigen only , and were given one half 
hour fixation in the 37° C water bath in addition to the ice box fixation Of 
this number, only 8 specimens gave reactions with the water bath fixation at 
37° C , and these were confiimed by the Kahn test, or the Hinton test, or by 
both These specimens are indicated in Table VII 

PRESENT mON OP BEbULTS 

The serums included in the tests picsented in this paper came from two 
mam sources (1) the hospitals of the city which mclude three venereal disease 
clinics, and a city yenereal disease clinic, and (2) physicians in the city 
Prom the hospital and venereal disease clime patients, fairly sufficient and 
accurate histones can be obtained Some of the history blanks, hoyvever 
accompanying specimens sent m by physicians give very little information 
concerning the patient while others may be completely filled out 

Prom the data available the 2000 serums haye been divided into three 
classes (1) those fiom treated cases of syphilis, (2) those from cases yvhich 
haye been diagnosed ns syphilis but in which no history of treatment is given 
and those from cases particularly early ones, in yvhich history or symptoms 
suggest syphilis and (3) those called routine either because no history was 
given, or because the history did not suggest syphilis (Table VII ) 
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It IS eYident that if moie information were aiailable some of the seiums 
classified as untreated, suggestive, and loutine might have been included in 
a difteient gioup The serums m the treated case group were accurately 
known and the findings of the three tests in this gioup aie most valuable 
It IS in this treated case gioup that the Hinton and Kahn tests are claimed 
to be moie sensitive than the Wassermaiin test 

Foi the tables which aie presented, the following key has been used 
Wasseimann reactions 2+, 3+, 4+, Kahn reactions 2+, 3+, 4+, and Hinton re- 
actions M and +, have been designated marked (M) Wasseimann reactions 
+ and +, Kahn reactions ± and +, and Hinton + have been designated partial 
(P) Negative results have been designated negative (N) The Wasser- 
mann, Kahn, and Hinton tests have been called W, K, and H respectively 
Tables I and II show the i esults of the thi ee tests on the first 1000 serums 
examined, where there was a large percentage of seiums negative by all three 
tests 

Table I 


Results op First 1000 Wasseriiann, Kahn, and Hinton Tests Serums Selected on 
Basis op Quantity Large Ppcponderance op Negative Reactions 



wassermann I 

KAHN 1 

[ HINTON 


ll 

1 

1 ^ 

M 

P 

N 1 


P 

1 N 


125 



125 



120 

0 



6 




6 


2 

0 



17 





17 


0 






1 



1 

0 




10 1 



10 


7 

0 




19 




19 

3 

0 





3 

3 



3 

0 





1 


1 


0 

1 





818 



818 

5 

0 


Totals 

148 

30 

822 

129 

17 

854 : 

151 

1 



Table II 

Percentages op Agreement Between Results op First 1000 Wassermann, Kahn, and 

Hinton Tests 


Agreements 


Marked reactions (M) 
Partial reactions (P) 
Negative 

Total Agreements 


Disagreements 
W M 17 and P 19, 
K neg 

Al 3 and P 1, 

W neg 

M 16 and P 19, 
H neg 

M S and P 1, 

W neg 

M 5 and P 7, 

H neg 

M IS and P 0, 

K neg 

Total Disa greements 
Total Tests 


K 

W 

H 

K 

H 


n and k and h 


122 

8 

813 


943 


57 


1000 


121 

9 

813 


130 

0 

813 


( 94 3%) 


(57%) 


(100 0 %) 


W AND K 


H!« 

126 

132 

143 

124 

133 

RfS 

16 

11 

0 

10 

1 


1 818 

813 

813 

836 

836 

960 ( 96 0%) 

956 ( 95 6%) 

970 ( 97 0%) 


36 

4 


40 ( 4 0%) 


1000 (100 0 %) 


W AND H 


35 

9 


44 ( 4 4%) 


1000 (100 0 %) 


K AND H 


12 

18 

30 ( 3 0%) 


1000 (100 0 %) 































STUDl or HILTON, KAHN AND WASSERMA^^ TESTS 


999 


Tables III and shoAv the results on the second 1000 serums, where a 
large number of positne serums and serums from treated cases of sjphilis 
were included 

The comparison of the results set forth in these tables demonstrates 
clcarl} the effect of selection of specimens upon the statistics of agreement 
between tests With tests which gi\c very few false positue results, a senes 


Table HI 


Besults or Second 1000 IVassermann Kahn, and Hintov Tests. Serums Selected on 
Basis or History or S^piulis and Positive Wassebsiann or Kahn Reactions 



t\ble rv 


Percentages or Agreement Betiv een Besults or Second 1000 Wassermann Kaun, 
AND Hinton Tests 


AgreemenU \ 


w and z 

w and n 

K AND H 

Marked reactions (M) 
Partial reactions (P) i 
Negntiro I 

412 407 293 

10 21 135 

376 370 376 

458 457 

33 34 

397 397 

439 285 

26 ISO 

381 381 

408 303 

21 126 

445 445 


804 C 80 4%) 

888 ( 88 8%) 

846 ( 84 6%) 

874 ( 87 49c) 

Dxsagreemenis 

W M 64 and P 42 

K neg 

K M 4 and P 2 | 

W neg 

W M 83 and P 49 

II neg 

H M3 and P 19 
W neg 

K M 53 and P 15 

H neg 

H M3 and P 55 

K neg 

Total Disagreements 

1 

196 ( 39 6%) 

1 

1 

106 1 

1 

6 

1 

112 ( 112%) 

132 

22 

' 154 ( 15 4%) 

68 

58 

126 ( 12 6%) 

Total Tests 

1000 (100 0%) 

1000 (100 0%) 

1000 (100 0%) 

1000 (100 0%) 


comprised largely of specimens giving negative reactions will show a high 
percentage of agreement among the tests On the other hand a senes com 
posed of specimens selected on the basis of a special origin in this case from 
siphditics or because of their special reactions witli one or more tests, will 
bring out most clearly the differing capacities of tests to indicate positive 
results In comparing the results obtained in the first senes of 1000 un 
selected specimens with those in the second 1000 selected specimens, it is 
seen that the agreement between the three tests dropped from 94 3 per cent 
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to 80 4 pel cent, the agreement between the Wasseimann and. Kahn tests 
from 96 0 per cent to 88 8 per cent, the agieement between the Wassermann 
and Hinton tests from 95 6 to 84 6 per cent, and the agreement between the 
Kahn and Hinton tests from 97 0 pei cent to 87 4 per cent 

"When the two senes are combined, the percentages of agreement be- 
tween the tests fall into an inteimediate position, as shown in Tables V and 
VI The agreement among the three tests in 2000 cases was 87 35 per cent, 
between the Wassermann and Kahn tests 92 4 per cent, between the Wasser- 
mann and Hinton tests 90 1 per cent and between the Kahn and Hinton tests 
92 2 per cent 


Table V 


Results of 2000 Wassermann, Kahn, and Hinton Tests 



WASSERMANN | 

1 KAHN 1 

1 HINTON 


M 

P 

N 

! m 

P ] 

N 

M 

! P 

! ^ 


558 



! 558 



403 

111 

44 


31 




31 ■ 


9 

11 

11 


81 





81 

11 j 

26 

44 



25 


25 



4 ' 

10 

11 



19 



19 


7 

3 

9 



61 




61 

3 ! 

10 

48 




7 

7 



3 i 

1 

3 




3 


3 


0 ' 

1 

i 2 




1215 

1 


1215 1 

b 

18 

1189 

Totals 

670 

105 

1225 

590 



448 

191 

1361 


Table VI 

Pekoenpages of Agreement Between Results of 2000 Wassermann, Hinton, and 

Kahn Tests 


Agreements 


Marked reactions (M) 
Partial reactions (P) 
Negative 


Total Agreements 


Disagreements 
W “ 


K 

W 


K 

H 


M 81 and 
K neg 
M 7 and 
W neg 
M 09 and 
H neg 
M 11 and 
W neg 
M 58 and 
H neg 
M 21 and 
K neg 
Total Disagree ments 
Total Tests 


61 


P 68 
P 20 
P 22 
P 55 


w and k and h 


534 

24 

1189 


528 

30 

1189 


423 

135 

1189 


1747 ( 87 35%) 


253 ( 12 65%) 


2000 


(100 00 %) 


w and K 


589 

44 

1215 


583 

50 

1215 


1848 ( 92 4%) 


142 


10 


152 ( 7 6%) 


2000 (100 0 %) 


av AND H 


571 

37 

1194 


428 

ISO 

1194 


1802 ( 90 1%) 


167 


31 


198 ( 9 9%) 


2000 (100 0 %) 


K AND H 


532 

31 

1281 


436 

127 

1281 


1844 ( 92 2%) 


156 


80 

76 

( 7 8%) 


2000 (100 0 %) 


lable A I shuns that the agreement betaveen the Wassennaun and Kahn 
tests, and betaveen the Kahn and Hinton tests, is practically the same, avhile 
that betaaeeu the Wassermann and Hinton tests is slightly lowei There are 
lo6 disagreements between the Kahn and Hinton tests, 80 bemg marked or 
partial Kalin tests, and 76 marked or partial Hinton tests Of the 152 dis- 
agreements betaaeen the Wassermann and Kahn tests, 142 gave marked or 
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partial reactions bj the Wassermnnn test, and of that 142, 110 Here from 
treated cases of sjphilis The Kahn test gave 7 marhed and 3 partial reac 
tions, whereas the IVassermann test was negative Five of these serums were 
from treated cases of syphihs Of the 198 disagreements between the Was 
sermanii and Hinton tests, 167 gave marked or partial reactions bj the Was 
sormann test, of these 167, 122, were from treated cases Of the 31 seiums, 
gning marked or partial reactions wuth the Hinton test, and no reaction with 
the Wassermann test, 25 were from treated cases of syphilis 

Table VII 

CORKELATION OF RESULTS WITH HISTORIES IN 2000 OaSES 


6G0 Treated Cases, 33 



1 

1 H 

1 5 

^larked 

414 

62 7 % 

250 

39 2% 

342 

51 8% 

Partial 

"I 

IQ 6% 

120 

19 6% 


6 1% 

Negative 

175 

26 5 % 

272 

41 2% 

278 

42 1% 

1 

CGO 

100 0 % 

660 


660 

100 0 % 

194 Untreated Cases and Cases With Soggestivc Histones, 9 7% 


1 1 

1 H 

1 K 

Harked 


64 1% 1 

70 

40 7% 1 

97 

50 0% 

Partial 

9 

4 0% 

24 

12 4% 

4 

2 1% 

Negative 

80 

413% 

91 

46 D% 

93 

47 9% 


194 


194 


194 

100 0 % 


1146 

Routine Cases, 57 3% 




■■bhhhhhhi 

1 1 

1 . S 

1 ^ 

Jilarked 

1 251 

13 2 % 

no 

9 0% 

151 

13 2 % 

Partial 

1 25 

2 2% 

38 

3 3% 

1 9 

0 8% 

Negative 


84 6% 

908 

871% 

1 986 

86 0% 


MBQIi 


114G 


1146 

100 0% 


One specimen 1 TBcso specimens gave reactions rvltli the Wassermann test with Ilxatlon at 
Sl5'’BPedmens J 37 C for thlrtj minutes but not with four hours at 3 to 0 C 


Table VII shows the correlation of results with histones It shows that 
approximately the same number of reactions in treated cases of syphilis were 
obtained by the Kahn and Hinton tests The Hinton test gave a much larger 
number of partial reactions This may he partly accounted for by the fact 
that the final result of the readings of the two tube Kahn test is higher than 
with the three tube Kahn test, because the least sensitn e tube is omitted 
Both tests were far behind the Wassermann test in the number of marked 
or partial reactions obtained 

These results on treated oases of syphilis were not unexpected, though 
not in agreement with most published reports of the Kahn and Hinton tests 
The difference lies, probably, in the Wassermann technic used The New 
Tork State Laboratory method, which is employed in this laboratory, is a 
sensitive one, far more so than that used by Dr Hinton and his associates 
I his IS clearly shown in the report of Gilbert and Langiv orthy in which in 
1926 seven laboratories conducted tests on 252 serums, each laboratory using 
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its oMii '^asserniami technic Among the lahoratoiies Mere those of Dr 
Hmton, and the Neii Yoik State Laboiatoi-i at Alhain The Albany labora- 
tory ga\e 147 marked and partial leactions (with no reactions in control 
cases) yyhile the Boston laboiatoiy gave only 41 In that same series of 
comparatne tests, Dr Kahn performed his pi ecipitation test on the 252 
seuims, obtaining only 110 maiked and paitial leactions, as against Albany's 
147 maiked and partial reactions \rith the Wasseimann test 

The results slioyy n in Table VII m tieated cases, confirm this yvork Austin 
and Piey^^ found that in 393 seiums fiom ticated cases of syphilis, the Was- 
sermann test (Neyv Yoik State Laboratoiv method) yras someyvhat more sen- 
sitne than the Kahn test, giyiiig 89 1 pei cent of maiked or partial leactions, 
V hile the Kahn test gaye 86 1 pei cent 

Table Vllt 


Ai>M.rsis or Disagreements m 25S Cases 



yVASSERMAMN | 

HINTON 

KVHN 

TYPE OF 

DIS\GREEMENTS 

M 

P 

N 

M 

P 

N 

M 

P 

X 

CASE 

\V or P) KH (N) 

39 

37 

0 

0 

0 

76 

0 

0 

76 


tv (K) KH (M or P) 

0 

0 

2 

0 

o 

0 

1 

1 

0 

Treated 

K (it or P) tVH (N) 

0 

0 

5 

0 

0 


3 

2 

0 

Cases 

K (K) tVH (JI or P) 

24 

10 

0 

6 

28 

0 

0 

0 

34 

of 

H (M or P) tVK (N) 

0 

0 

23 

6 

17 

0 

0 

0 

23 

Syphilis 

n (K) tVK (H or P) 

36 

10 

0 

0 

0 

46 

30 

16 

0 


Total 

99 

57 

30 

12 

47 

127 

34 

19 

133 

186 

tv or P) KH (N) 

1 

O 

0 

0 

0 

3 

0 

0 

3 


tv (K) KH (M or P) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Cases 

K (tr or P) tVH (K) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

tVith 

K (K) WH (M or P) 

9 

1 

0 

3 

7 

0 

0 

0 

10 

Suggestive 

H (tl or P) tVK (K) 

0 

0 

1 

1 

0 

0 

0 

0 

1 

Histones 

H (K) tVK (tl or P) 

6 

3 

0 

0 

0 

9 

8 

1 

0 


Total 

16 

6 

1 

4 

7 

12 

S 

1 

14 

23 

W (tl or P) KH (K) 

4 

9 

0 

0 


13 

0 

0 

13 


tv (K) KH (H or P) 

0 

0 

3 

3 


0 

3 

0 

0 


K (M or P) tVH (N) 

0 

0 

0 

0 


0 

0 

0 

0 

Boutme 

K (K) tVH (M or P) 

4 

2 

0 

5 

1 

0 

0 

0 

6 

Cases 

H (M or P) tVK (K) 

0 

0 

2 

1 

1 

0 

0 

0 

o 


H (K) tVK (H or P) 

13 

7 

0 

0 


20 

17 

3 

0 


Total 

21 

IS 

5 

0 


33 

20 

3 

21 

44 

Grand Total 

136 

SI 

36 

25 

56 

172 

62 

23 

16S 

253 


Table VI shoyvs that there y\as disagreement betyveen the thiee tests in 253 
of the 2000 serums The recoids of the large number of tieated cases in- 
cluded in Table VUI gne it an especial interest as more numerous disagree- 
ments betyveen the results of the larioiis tests are to be expected in tins 
group 

If the VTassennann test only had been used, 30 possible marked and partial 
reactions in treated cases of svplubs yvould hay e been missed , if the Hmton 
test only had been used 127 possible marked and partial reactions yvould 
have been missed , if the Kalin test only had been used, 133 possible marked 
and partial reactions yvould have been missed The Hmton test is slightly 
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more sensitne than the Kahn test, while both are definitely inferior to the 
Wassermann test in the number of reactions obtained 

CASES OmhG POSITIVE RE^VCTION ^VITII ONLY ONE OF THE TESTS 

It seemed worth while to analyze here the routine, and suggestive cases, 
whose serums g-ave a marked or partial reaction with only one of the three 
tests 

There were no positive Kahn reactions with serums from cases in these 
two groups 

The Hinton test ga'^ e reactions in three such cases as follows 

Case 1 — No 20713, J M , male, aged forty nine, single, laborer Serum tested Sept 28, 
1928 Wassermann and Kahn testa were negative, Hinton test positive Spinal fluid 
No 20794 gave a negative Waasennaon reaction, and a colloidal gold reading 5555553332 
Patient died Sept 30 1928 Tlio autopsy revealed malignant bacterial endocarditis purulent 
meningitis, old pulmonary tuberculosis with a bean sued cavity in right Jung, fractured skull, 
and subdural clot Blood cultures revealed hemoljrtic streptococci Tins case is of interest 
because Dr Hinton told me that bacterial endocarditis is a disease in which a false positive 
Hinton reaction may be obtained This reaction may bo regarded as nonspecific 

Case 2 — No 1G491, J G , aged sixty, laborer, with 4 children Tested July 7, 1929 
The Wassermann and Kahn tests were negative, the Hinton test positive The diagnosis 
given was question of arthritis Two specimens of blood from this patient, examined in 
March, 1928, gave no reaction with the Kahn and Wassermann tests 

Case 3 — ^No 22373, Mrs C B, aged forty eight, housewife, married, with 2 children 
Tested Oct IP, 2PPS The Waasermaan aad Kaha tests were negative, the Hinton test 
positive The diagnosis was given as rash No more specimens were received for examina 
tion aad a letter sent to the physician concerning the patient was not answered 

From the information at hand, it is not possible to say whether or not 
these two Hinton reactions (Nos 2 and 3) are specific 

The Wassermann test gave sixteen reactions, unsupported by the Kahn 
and Hinton tests These were from patients in the routine and suggestive 
history groups 

Case 1 — ^No 23420, Mrs C B , aged thirty six with 8 children Serum tested Nov 1 

1928, gave a i reaction with the Bordet antigen only while the cholestenmzed antigen, the 
Kahn and Hinton tests were negative No more specimens were received, and no reply was 
received from the letter sent to the physician This specimen was sent in for routine exam 
ination 

Case 2 — No 22914, Mrs J D, aged fortj seven widowed with no children Serum 
tested Oct 26 1929, gave a + reaction with both Bordet and cholestenmzed antigens, while 
the Kahn and Hinton tests were negative The diagnosis was abdominal tumor No more 
specimens were received, and there was no reply to a letter sent to the physician 

Cases — N o 21980 Mr C H , aged twenty seven laborer single Serum tested Oct 15, 

1929, gave a ± reaction with the cholestenmzed antigen only, while the Kahn and Hinton 
tests were negative The diagnosis was ulcer of the lip No more specimens were received 
In answer to the letter, the physician said that he regarded the reaction as nonspecific 

Case 4 — No 15293, Mr P L Serum tested June 19, 1929 gave a 2+ reaction with 
the Bordet antigen only while tho cholestenmzed antigen Kahn and Hinton tests were neg 
ative No more specimens were received and physician did not recall patient on Oct 11 1929 
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Case 5— No 19409, Mr J T, aged b^entj nmc, stone cutter, married, ivith 1 child 
Scrum tested Aug 6, 1929, ga\e a ± reaction mth the cholesterinized antigen while tlie Kahn 
and Hinton tests were negative Ti\o specimens of blood from tins patient were exammed 
at the State Laboratorj in Albanj, one in 1921, and one in 1922, and each gave a 4+ Wasser 
mann reaction Two specimens of spinal fluid examined here in 1929 gave 4+ reactions, 

4 specimens of blood gaie 4+ reactions, 3 of these specimens of blood gave positive Kahn 
reactions also Tlie patient’s wife’s serum gave a 4+ reaction while the child was negative 
The patient is now in the Eoehestcr State Hospital for the Insane, where he is considered 
to be syphilitic 

Case G — No 23189, Mrs C P , aged thirty eight, married, no children Serum tested 
Oct 30, 1928, gave a + reaction with both antigens, while the Kahn and Hinton tests were 
negatne She had been admitted to the Eoehestcr General Hospital three months after 
abortion wath apparent left tubooxarian abscess and pelvic abscess She had a high tempera 
hire which disappeared after the lemoval of left tuboovarian abscess and drainage of the 
peine abscess She was discharged Ian 14, 1929, with condition improved 

Case 7 — No 23462, Mr C W , aged seventy, married Serum tested Nov 2, 1928, 
ga\e a + reaction intli the cholestennized antigen oiilj, while the Kahn and Hinton tests 
were negative The patient had enlarged prostate, arteriosclerosis and phlebitis with swelbng 
and edema of the feet The physician wrote that the symptoms were not suggestive of 
syphilis, the patient did not return to his care, and a second specimen was not sent in 

Case 8 — No 16627, Mr J B, aged forty, chauffeur, single Serum tested July 3, 
1929, gave a ± reaction with the cholestermizcd antigen, while the Kahn and Hinton tests > 
were nogatiio There were two recent prenous specimens No 15229 (June 17, 1929) 
gaie ± wath the Bordet antigen, and 3+ wath the cholesterinized antigen. No 16131 (June 27, 
1929) was negative wath both antigens Both these specimens had negative Kahn tests The 
patient was referred from the Eochester General Hospital to the Veterans’ Bureau, and is 
not in the cit\ now 

Case 9 — No 16022, Mr E I, aged thirty foui, coloied, single Serum tested June 27, 
1929, gave a + reaction wath the cholesterinized antigen only, yvhile the Kahn and Hinton 
tests yvere negative A specimen a vear previous. No 13484 (June 18, 1928), gave no 
reaction with the Wassermann and Kahn tests A specimen examined at the State Laboratory 
in Albany, No 299(1, gave no reaction with the Wassermann test The patient is now in 
the lola Tuberculosis Sanatorium 

Case 10 No 23194, Miss E H, aged thirty two, single Serum tested Oct 30, 1928, 
gave a + reaction wath the cholesterinized antigen only, while the Kahn and Hinton tests 
were negatiye The diagnosis was carcinoma of the cervix A second specimen. No 23777 
(Nov 7, 1928), gave no reiction with the Kahn and Wassermann tests 

Case 11 ^No 22273, Mr A V , aged forty seven, fireman, married with one child 
Scrum tested Oct 18, 1928, gave a ± reaction wath the Bordet antigen, and a + reaction 
wath the cholesterinized antigen, while the Kahn and Hinton tests were negative The 
diagnosis y\as psy choncurosis, hypochondria, and question of duodenal ulcer A second blood 
specimen No 23748 (Nov 6, 1928) and a spinal fluid No 23634 (Sept 24, 1929) gave no 
reactions with the Kahn and Wassermann tests, and the colloidal gold was negative 

Case 1^ No 23S21, Mrs E P, aged fifty, no children, yvorker in cafeteria Serum 
tested Noy 8, 19-8, gave a 2+ reaction with the cholesterinized antigen, while the Kahn 
and Hinton tests yvere negative The diagnosis was persistent ulcer of the leg A second 
specimen No 243 )3 (Noy 10, 1928) gave a ± reaction both with the cholesterinized antigen 
and wath the Kahn test The patient had been referred to the physician in connection with 
compensation, the condition was not regarded as syphilitic 

Case 13 No 11913, Mrs E P, aged forty five, houseyvife, one child Serum tested 
May 7, 1929, gave a 3f reaction with cholesterimzed antigen only, yvhile the Kahn and 
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Hinton tests ivcrc negatiie Tlio diagnosis bnckaclio in a i\oman of forty five intli one 
hcnltliy child three or four jears of age Tlio previous specimens No 93‘i5 (April 10, 1929) 
gnvo a 3+ reaction iiith the cholcstennjzcd antigen and a negative Kalm test, and No 10459 
(April 22 1029) gave a 4+ reaction oritli the cliolcstcnmzcd antigen and a negative Kahn 
test A specimen tested at tho State Laboratory No 10351 (May 23 1929) gave a ± 
reaction with the cholostennizcd antigen onlj The phjsician said there vas no clinical 
evidence of snihihs, and did not treat the patient for sjphilis Another physician might 
liavc concluded differently , the case may be regarded as qoestionablc 

Case 14 — No 22145, Mr A K , aged fifty four, laborer, single Scrum tested Oct 18 
1928, gave a ± reaction wth tho Bordet antigen and 3+ ynth the cholestonnized antigen 
while tho Kahn and Hinton tests vere negative The diagnosis vas arthritis Two previous 
specimens from this patient gave reactions with tho Kahn test also No 20923 (Oct 3 1023) 
gave ± with the Bordet antigen 3+ with the cholestennizcd antigen ± with the Kahn test 
No 21345 (Oct 8 1928) gave no reaction mth the Bordet antigen ± with tlio cholestennizcd 
antigen + with the Kahn test A succeeding specimen No 223 ijG (Sept 12, 1929) gave a 2+ 
reaction with tho cholestonnized antigen only and a negative Kahn test Patient received 
treatment at a venereal disease clinic 

Case 15 — Iso 12o85, Mrs E D aged twenty two housewife Serum tested May 14, 
1929 gave 3+ reaction with Bordet antigen and 4+ with the cholestcrinized antigen, while 
tho Kahn and Hinton tests ucre ncgitivc Two previous specimens were received No 
10731 (April 24 1929) which gave a 3+ reaction with tho Bordet antigen and 4+ with the 
cholestennizcd antigen and No 1141C (May 2 1929) whub gave 2+ with the Bordet antigen 
and 4+ with the cholestennizcd antigen The patient was pregnant and has been receiving 
treatment in a venereal disease cbmc since that tune Tho babv s blood test No 21203 
(Aug 28 1929) was 2+ v\itU the Bordet antigen and 4+ with the cholcstennucd antigen 
The Kahn test was negative oa No 10731, No 1141C, and No 21203 

Case 10 — ^No 18907, I N child, aged eight years Scrum tested Aug 1 1928 gave 
+ reaction with the Bordet antigen only, while tho cholestonnized antigen the Kahn and 
Hinton tests were negative Two previous specimens were examined No 11736 (May 7 
1929) and No 17886 (July 19, 1029) giving 3+ reactions with the Bordet antigen only two 
succeeding specimens No 23147 (Sept 9 1929) and No 24S37 (Oct 7 1929) gave reactions 
With the Bordet antigen only These four specimens were negative with the cholestcrinized 
antigen and tho Kalm test The child is now under treatment for syphilis It has not been 
possible to obtam a specimen of blood from the parents of this cliild 


Of these IG cases, therefore, 7 (Nos 3, 6, 7 9, 10, 11 12) may he consid 
ered nonspecific 2 (Nos 8 and 13) as questionable 4 (Nos 5 14 15 and 16) 
as syphilitic and from 3 (Nos 1 2 and 4) no further specimens or informa 
tiou were available Six of the 7 nonspecific leictions were partial (+ or ±) 
yvhile the seventh serum gaae a 2+ reaction This was confirmed by a second 
specimen which ga\e a ± leaction ivith the cliolestermized antigen 

SUMMARY 

BpIow is a comparison of the results of the tests in this laboratory and 
those of the other workers mentioned in this paper 

PERCENTAGES OF AGREEilENT BETWEEN TUB WASSERXirNN KAHN AND HINTON 'TESTS 

Cheever (Boaton Dispensary) 71 7 % 2020 scrums 

Smith (Private practice) 65 9 % 176 

Ferguson and Greenfield 88 5 % 4G0 

Eochester Health Bureau Laboratories 87 3a% 2000 
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PERCENTAGES OF AGREEMENT BETWEEN WASSBatMAAN AND HINTON TESTS 


Hinton 

Hunter (Peter Bent Brigham) 

Smith (Hassachusetts General) 

Ferguson and Greenfield 

Osmond 

Jones 

Todd 

Rochester Health Bureau Laboratones 

PERCENTAGES OP AGPEEMENT BETWEEN 

Smith (Pnvate practice) 

Ferguson and Greenfield 
Osmond 

Rochester Health Bureau Laboratories 


891 % 

506 serums 

90 6 % 

2331 

t t 

80 2 % 

1759 

(t 

90 0 % 

612 

i ( 

916 

500 

a 

97 75% 

400 

( t 

96 84% 

728 

1 i 

901 % 

2000 

t ( 

HN AND 

HINTON TESTS 


74 43% 

176 serums 

92 4 % 

460 

l i 

93 0 % 

201 

( ( 

92 2 % 

2000 

i t 


PEPCENTAGES OF AGREEMENT BETWEEN KAHN AND WASSERMANN TESTS 

Ferguson and Greenfield 93 0 % serums 

Rochester Health Bureau Laboratories 02 4 % 2000 ' ‘ 


CONCLUSIONS 

The Hinton gl3'cerol cholesterol agglutination reaction compares favor- 
ably’- with the Kahn precipitation test m treated cases of syphilis, in untreated 
cases of syphilis and in cases with suggestive histones It is as simple to 
perform as the Kahn test and peihaps easier to read The Kahn test has the 
advantage of leqiuring less time to complete the test 

The New York State Wassermann test is more sensitive in treated cases 
than eitlier the Hinton or Kahn test This greater sensitivity far more than 
offsets its rare, nonspecific partial reactions The Hmtou test is much easier 
to peifoim, and lequires fewer and less expensive leagents and apparatus 
than the Wasseimann test 

The Hinton test might be substituted for the Kahn test but not for a 
sensitive, carefully standaidized Wassermann technic 


Note on l-ntei pi etahon of Results of Sinton Tests — The objective reading 
of the results of the Hinton Tests recorded in this paper is thought to be 
entireh in accord with the piactice m Hr Hinton’s laboratory In reporting 
and evaluatmg the results, however, a method of interpretation is employed 
by Dr Hinton which has not been followed in this study Dr Hinton, who 
has seen the manuscript of tins paper, has offered the criticism that some dif- 
ferences in the percentages of agreement among tests and in the correlation 
of results with clinical histones might have been obtained if his sy'-stem of 
interpreting the results had been used The following paragraphs, quoted by 
permission, from a letter from Dr Hinton dealing with this question are set 
forth here in justice to his point of view 

"The changes observed in the three tubes containing the individual 
specimen are recorded m a column as — (negative), W (weak reaction), 
JI (moderate reaction), or S (strong reaction), as the case may be In 
a separate column we indicate the significance which these readings have 
as to the presence or absence of syphilis, and this is our ‘interpretation ’ 
The reactions observed and recorded as — in the three tubes are 
Intel preted as negative Keactions observed and recorded as W in one 
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or more tubes, but no stronger, arc interpreted as doubtful Eeactions 
observed and recorded as M or S in any or all of the tubes are interpreted 
as positive 

“Our ‘interpretation’ is based on a careful clinical study of many 
oases and is the report which is given to the clinician as positiie, nega 
tive, or doubtful Thus, the climcian gets no idea of the readings, al 
though we have indicated in our records the intensity of the reaction as 
"W, M, or S Our reason for reporting in this way is that we imply no 
quantitative significance by these terms, inasmuch as we have found 
them insignificant in therapeusis, or in diagnosis except to indicate the 
presence of syphilis ’’ 
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CLINICAL AND SEROLOGIC COMPARISON OF THE MICROSCOPIC 
SLIDE PRECIPITATION TEST FOB SYPHILIS AND THE 
WASSERMANN TEST WITH THE SASIE ANTIGEN® 


By B S Kune, jR D , ynd S Littman, iR D , Cleveland, Ohio 


I N A SERIES o£ 9000 microscopic slide precipitation tests and somewhat 
fewer Wassermann tests with the same antigen, the precipitation test was 
found to be more sensitive than the complement-fixation test m all stages of 
&yphilis 

The microscopic slide precipitation test for syphilis employed in this 
study was described by Kline and Young ' It is easier to perfoim accurately 
than the Kahn tube test It is simpler in detail and requiies less serum, less 
apparatus and less time The reactions are someuhat stronger m the slide test 
and the lesults, magnified about 100 times by the microscope, are much easier 
to read than those of the Kahn test 

The Wassermann test was done by the Cleveland method ^ It employs 
overnight primary incubation at 8° C to 12° C , 5 to 10 units of amboceptor 
and 2 units of complement In a comparative study of 1000 tests by Lyne® 
the Cleieland-Wasseimann test and the Kolmer-Wassermann test were found 
to be of equal sensitivity and specificity 

The antigen emplojed for both precipitation and complement-fixation tests 
uas that described by Kline It is a lipid obtained from chilled absolute 
alcoholic extract of beef heart powder by precipitation in acetone at 50° C 
to 37° C 

The emulsions foi the precipitation test.prepared from ICline antigen, m 
contrast to Kahn antigen dilutions, are (a) relatnelj stable, retaining their 
antigenic properties undimmished for two days, (b) moie sensitive than the 
standaid Kahn antigen dilutions j"* ® (c) alwajs free of clumps with non- 
svpliilitic sera at low temperatures as at ordinary room tempeiatuie, (d) uni- 
form m qualiD and quantity containing numerous discrete fine particles 
resembling those of a negatire reaction, whereas Kahn antigen dilutions vary 
in content and contain clumps of undispersed particles resembling those of a 
positne reaction 

The emulsions for the Wassermann test were prepared by proper dilution 
of the emulsions for the precipitation test 

Table I gu es the clinical evaluation of the two tests 

patIcn7cilnlc^i%™t'’flnal’Ho?p^^^^ of Syphnologj of the Out- 
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Table I shows the greater sensitmty o£ the microscopic slide precipitation 
test in all stages of syphilis Positive reactions in cases showing no evidence 
of syphilis were very few and probably dne to technical errors 

Table II shows the comparative sensitivity of the two tests in primary 
s\philis before treatment 


Table II 


CoiiPArisoN OP Slide Feecipitatiol Test and Wassermann Test in Cases op Pkimary 

SvPHiiJs Before Treatment 


date 

1 SLIDE PRECIPITATION TEST 1 

1 WASSERMANN TEST 

CLINICAL DATA 

SENSITIVE ! 

\ERY SENSITIVE 

SENSITIVE 


11/11/27' 

+ ' 

++ 



Case 1~(J A.) Chan 
ere seven days' dura 
tion 

2A6/29 





Case 2 — (J C) Chan 
ere seven days’ dura 
tjoTi Fontana stain 

1 negative for Spiro 
i cheta pallida, positive 

1 for Spirochete vincenti 

2/21/29 

1 + 

■f- + 

1 

1 — 


4/ 1/29 

+ + + + 

i 

i 

+ 4- 4* + 

4" 4- 4- 4* 

1 4- 4- 4* 4* 

Tirpical chancre, en 
larged inguinal nodes 
on right ade, maculo 
papular syphihdes 

4/ 6/29 

+ + + + 

++++ : 

++++ 

1 4- ^ ^ ^ 



Table II shows the greater sensitivity of the precipitation test in primary 
syphilis before treatment 


Table IH 


CoMPArasoN op Slide Precipitation Test and Wassermann Test in a Case op Treated 

Secondapy Stphius 


date 

SLIDE PRECIPITATTON TEST | 

"WASSERMANN TEST 1 


SENSITIVE 

VERT SENSITIVE 

; SENSITIVE j 


CLINICAL DATA 






Case W D Chancre two 






months ’ duration Was 
sermann teat reported 



j 

1 

1 

1 

positive in May at 
City Hospital Patient 




t 


received three mjec 

0/ 2/27 
7/11/27 
9/23/27 

i 

+ 

4-4-4-4- 
4-4-4-4- 
1 4-4-4-4- 

1 4-4- + 4- 

+ + + 

+++ 

tions at City Hospital 

10/20/27 

+ 

+ + +, 4- + 4- 4- 



11/17/27 

4- 

4-4- 




2/18/28 

+ 

4- j 




8/23/28' 

+ + + + 

4-4-4- + 

++ 

++ i 

++++ 

Clinical recrudescence 

9/13/28 

+ + + + 

-^4*4-+ 


10/25/28 

4- + + ! 


++++ 


11/20/28 

+ ! 

++ 1 

1 

++ 


4/11/29 
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+ + 




4/18/29 

± ' 

4-4- ! 
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5/ 2/29 
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8/10/29 
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Table m is a representative protocol showing the eomparativ e sensitivity 
of the two tests in secondary syphilis 

Table III shows the greater sensitmtj of the slide precipitation test in sec 
ondary syphilis 

Table IV illustrates the comparative sensitivity of the two tests before and 
following treatment early in syphilis 


Table IV 
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Table IV shows the greater sensitivity of the. precipitation test in pnmary 
syphilis before treatment and following it, and in secondarj syphilis follow 
ing treatment 

Table V is a representative protocol shouing a comparison of tlie ti\o 
tests in treated syphilis 


Table V 


Protocol Showing Greater SENSirrviry or Slipe pRECiriTATioN Test in Cases or Treated 
SYPinus (5/11/28) 


PATIENT 

1 STAGE OP 

1 STPHrUS 

1 BLtPE PRECIPITATIOK TEST 

j WASSEBMANN TEST 

SENSITIVE 

ANTIGEN 

VETY BENSnrVE 
ANTIGEN 

BENSnrVE 1 
ANTIOEN 

VEFT SENSITIVE 
ANTIGEN 

D B 

1 3 

+ + + + 

+ + + + 

+ + + 

+ + + + 

G W 

3 

+ + 

+ + +, + + + + 1 

- 

+ + 

B B 

1 2 

— 

— 1 

- ; 

- 

M L 

Coug 

+ ++,+ + + + 

+ + + + 1 

+ + 

+ + + + 

A. M 

3 

+ + + + 

+ + + + , 

— 

+ + + + 

T S 

3 

+ + 

+++ 

— 

+ + + 

C B 

3 

+ + + + 

+ + + + 

+ + + 

+ + + + 

A G 

3 

+ + + 

+ + +, + + + + 

-- 

— 

G P 

3 

1 + + + + 

+ + + + 

+ + 

+ + + + 

M C 1 

3 

+ + +,+ + + + 

+ + + + 

+ + 

+ + + + 

J N 

3 

+ + 

+ + + + 

-• 

+ + 

L C 

3 

+ + 

+ + + 

+ + + + 

+ + + + 

L A- 1 

2 

+ 

+ ++ + + 

- 

+ + + 

Total positive reactions 

11 

12 

6 

11 

Total doubtfnl reactions 

1 

0 

0 

0 


1 

1 

7 

2 

Total testa 

13 ' 

13 

13 

13 
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The following table shows the serologic compaiison of the two tests 

Table VI 

CoMpArisoN OF S708 Microscopic Slide Precipitation Tests and Wasserjiann Tests With 

THE Same Antigen 


SLIDE TESTS AND WASSERlIANN TESTS SLIDE TESTS AND WASSERMANN TESTS 

WITH VERA SFN SlTIVE ANTIGEN EMHLSXON WITH SENSITWE ANTIGEN EilULSION 



U 

u, 

Ct, 

cs 

c:} 

7 

as 

w c 

Cu 

DISAGREEMENT 

TOTAI TESTS 

63 

U 

« 

u 

o 

< 

r. ^ 

g s 

U < 

W 
< W 

IX 

M O 

Ci < 

DISAGREEMENT 

Vi 

u 

< 

g 

7s 

2 

r- 

5 a 52 
B ug !? 

S5 B o 2 

o w 5 
^ ? 

z; 

< 

M S g 

” S 

^ 2 g 2 

CL S: z m 

% 

7, 

“ ^ g 2 

o 3 w g 

R, w g; 15 

POSITIVE 

TV \SSERMANN, 
NEGATIVE 

SLIDE 

Tests 

7968 

509 

Kib 

65 

8708 

7530 

633 

317 

43 

8523 

Per cent 

9150 

5 84 

191 

0 75 


88 35 

7 43 

3 72 

0 50 


Tests 

8477 

231 

8708 

8163 

360 

8523 

Per cent 

97 34 

2 CO 


95 78 

4 22 



Hialuation of lesults — 

Posith c Reaction =: + + + + + + + and + + 

Doubtful Reaction = + and ± 

VRrpement = posith e negathe or doubtful b> both methods 

Relative a.src'mpnt = positive or negative bv one method and doubtful by the other 
Disagreement = positive bj one method and negathe by the other, and vice versa 

Table VI shows the greater number of positive precipitation tests and the 
closer agi cement of the very sensitive tests with each other than the sensitive 
tests with each othei 


DISCUSSION 

The Wassermann test requires the careful preparation of five main ingre- 
dients antigen, patient’s seium, complement (horn guinea pig), red blood 
cell suspension (from sheep), and aniboceptoi (from rabbit immunized against 
sheep led blood cells) The jirecipitation test requires but two mam ingre- 
dients, antigen and patient’s seium 

llie pi ecipitatioii test is much simpler m detail than the Wasseimann 
test and offers less oppoitumties for eiroi and less technical difficulties The 
^ecipitation test in other woids is easiei to perform accurately than the 
assermann test Furthermore, the precipitation test is moie sensitive than 
tie assennann test with the same antigen This is apparently due to the 
act t at concentiated ingredients are used ivliereas in the Vfassermann test 
the antigen is greath diluted and the scium somewhat diluted befoie the 
reaction occurs 

The sensitive slide test, more sensitne than the verj' sensitive Vfasser- 
raanii test, with but one false positive reaction in 8897 tests, is especially valu- 
able in tliat a ++ or stronger reaction is practically diagnostic of syphilis 
The lery sensitne slide test is especialh lalnahle in that when negative it 
rules out siphilis except m a lerj small peicentage of cases 
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CONCLUSION 

In a senes of 9000 microscopic slide precipitation tests and somewhat 
fewer Wassermann tests iMth the same antigen, the precipitation test was 
found to be more sensitne than the complement fixation test in all stages of 
s\ philis 

Wo wish to acknowlodgo tho excellent technical assistance of Miss M G Bowman, 
A B , in the performance of the ma 3 ority of tho tests reported in this studr 
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A ROUTINE BLOOD CHEHnSTRT UNIT* 


By E Q Schmidt, Ph D , Baltimore, Md 


T he ad\ent of clinical chemistry as an important diagnostic factoi m 
medicine and surgerj necessitates simplified methods and apparatus for 
the routine determination of the \arjous constituents of the blood and urine 
In the hospital where a number of mdiyiduals work interchangeably particu 
larlj in regard to emergency examinations, a permanent unit for the routine 
blood chemistrj determinations nhich is practically error proof is very desir 
able During the last few years a unit has been in use in the Merc> Hospital 
laboratory yhich has aided materially m promoting efficiency, economy and 
accuracy of results, with the consequent elimination of errors and of confused 
blood specimens Essential details of the set up are illustrated in Fig 1 
which IS practically self explanatory and which was kindly taken for us by 
Mr Carl Clark of the Art Department of the University of Jlaryland School 
of hledicme 

The essential feature of the apparatus, besides the burette system is 
several rows of solid glass rods driven firmly into holes which ha\e been bored 
mto the solid board bad ground at a slight angle Upon these solid glass 
pegs, Tvhich are about 5 inches long and % inch in diametei, are placed the 

Prom the Biochemical Laboratorj of Mercy Hospital and the Department of Biological 
Chemistrj of the University of ilaryland School of Medicine Baltimore Maryland 
Received for publication January 11 1030 
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Tanous tubes used m the blood chemistry determinations Bach row of tubes, 
reading from the top downward, is labeled at the left of the board, e g , non- 
piotein mtiogen, creatmme, uric acid, “uiea incubation,” “urea nessleriza- 
tion,” blood sugar, etc Below the lip of each tube is placed a strip of adhe- 
sive tape upon which is ivritten with a glass-marking pencil the number of the 
tube Each row of these tubes is numbeied from left to right in numeiical 
sequence, the last tube on the right is maiked “S” and is used for the stand- 
ard solution In the solid filter-board a number of holes are bored, and num- 
bered to correspond with its blood specimen and the glass peg above it 

The complete blood chemistry is carried out in the following manner A 
number of small 2 oz wide-mouth bottles containing 1 c c of a 1 per cent 
solution of lithium-, potassium-, or sodium oxalate aie baked in an oven over- 
night and as a result the oxalate is left in a finely divided condition which 



Fig 1 


materially enhances its anticoagulative effect About 6 c c of blood is ob- 
tained from each patient in the oxalate bottles in the usual manner The 
specimen bottles labeled with the name and number of the patient are ar- 
ranged m a row before the apparatus, one bottle on each filter hole Usually 
5 c c (1 volume) of blood are accurately pipetted into an Erlenmeyer flask 
to which 40 c c (8 volumes) of 0 12 N sulphuric acid^ are immediately added 
from the burette at the left of the board The contents of the flask are 
shaken with a rotary motion and some of the solution is drawn into the 
pipette and then allowed to drain out again Thus each blood is acidified 
and its empty blood container placed in sequence at the back of the board 
The pipettes are then blown out and placed on glass wool in a large jar con- 
taining a solution of chromic acid cleaning solution ^ Each Erlenmeyer flask 
is now given a final inspection and if all the blood is hemolyzed then 5 c c (1 
lolume) of 10 per cent sodium tungstate is added from the burette just to the 
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left of tlie boird The flasks are given a vigorous rotary whirl to aid protein 
precipitation , hut it is not necessary to stopper the flasks when shaking as in 
the original Polin IVu method * The contents of the flask are allowed to 
stand about five minutes, with an occasional shake, and then poured upon the 
Alters which are also in numerical sequence If the bloods were completely 
hemolyzed before the addition of the sodium tungstate the filtrates will in 
variably come through water clear 

The followmg analytical procedures are used blood sugar by the method 
of Benedict,* nonprotein nitrogen and creatinme according to Polm Wu,* 
ammo acid nitrogen according to Polin* and to Schmidt, uric acid bv the method 
of Benedict,' and the blood urea by the method of Karr ’ This direct nesslen 
ration method for the determination of blood urea will be described somewhat 
in detail, because it is an essential part of the blood chemistry and fits in well 
with the abo\ o described unit 

Into each tube numbered in red and labeled "urea incubation” are placed 
5 c c of the corresponding protein free filtrates and into the standard urea 
tube marked “S” is placed 5 ce of the standard urea solution containing 
0 075 mg urea nitrogen Two drops of a phosphate buffer solution' are added 
to each tube Then Ice of a concentrated glycerol urease preparation is 
diluted to 10 c c with distilled water and 1 c c of the enzyme solution is 
added to each tube ' The diluted urease solution should be prepared daily , 
but the concentrated glycerol solution retains its full activity for at least a 
year The tubes are now incubated for five minutes at 40° to 50° C , and the 
contents are then quantitatively transferred to the corresponding tubes num 
bered m blue and labeled “urea nesslenzation ” This quantitative transfer 
IS carried out in such a manner that the contents of the tubes now have a 
volume of about 20 c c Now 25 cc of Nessler’s reagent' are added to the 
standard urea tube and the contents diluted with distilled water to 25 c c 
and mixed by im ersion The solution is now placed in the eups and the col 
onmeter adjusted for proper readings Then 2 5 c c of Nessler’s reagent are 
added to tube Number 1 and the contents are diluted to 25 c c mixed by 
inversion, and matched at once in the colorimeter The filtrates are nessler 
ized and matched singly because a precipitate rapidly forms upon nesslenza 
tion which tends to vitiate the results The tubes are immediately rinsed out 
with distilled water and replaced upon the glass pegs in numencal order by 
the analyst who carried out the determination The “urea incubation” and 
"urea nesslenzation” tubes must neier be used interchangeably, and if Ness 
Icr’s reagent or any mercury solution gets into the incubation tubes, sufficient 
mercury wiU be adsorbed to inactivate'” the urease and as a result the urea 
will be low and incorrect When this happens the tubes must be rinsed out 
with dilute acid and with u ater sev eral times in order to completely remove 
the adsorbed mercury 

gUMMABV 

A mechanical unit is desonbed for the routine determination of blood 
chemistries in the hospital laboratory The use of this apparatus in the deter 
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mination of blood urea bj the diiect nesslerization method is described some- 
iihat in detail 
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A NEW illCROCOLORIMETER'^ 


By A G Sheftel, M D , New York City 


'^IIE number of physicians who are doing their oivn laboratory work, espe- 
* cially blood sugais is inei easing rapidlj A colonmetei is required for 
most of the blood analyses, but the standaid colorimeters are quite expensive, 
and as most physicians need a coloiimeter for only one or two items in which 
they aie particulailj inteiested, they use eithei the dilution method (prin- 
ciple of Salili hcmoglobinometei) or a series of colored tubes filled with col- 
oied liquid and used as standards The disad\antage of the dilution method 
IS that the dilution must be done vei-v slowly, drop by drop, and there is al- 
ways a ccitain loss of liquid entailed by the necessary shaking up of each 
dilution If a few drops of watei aie involuntarilj' added, making the liquid 
to be exammed lighter than the standaid, the entire procedure must be re- 
peated As to the method which emplo-ss standards made of a senes of tubes 
fiUed with colored liquid, the disadiantage is that it is almost impossible to 
liaAe a liquid standaid which does not fade somewdiat with time The most 
ideal standards aie theiefoie those which aie freshly made up and each time 
from the substance to be examined, oi one made out of colored glass which 
will retain its color permanently 

The colonmetei heiem desenbed, like all standaid colonmetei s, is based 
on Beeis’ law which states that light in passing thiough a colored medium is 
absoibed in diicct piopoition to the concentiation of colored substance, and 
it consists of two opaque tubes (Nos 1 and 2) of the same diameter, both 
having transpaient glass bottoms Underneath these tubes there is a mirror 
(4) refiectmg light Tube 1 is connected at the lower end wuth alec tuber- 
culin hypodermic SMinge == bv means of which the liquid to be examined can 
be withdrawn and then added at will, thus lowering or raising the level of 
the liquid in Tube 1, and so decreasing or inci easing the intensitj of color of 

•From the Meteboliom clinic of Mt Sinai Hospital New York 
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Uie liquid uheii eiamiiied from the top of the tube ’When the eoloi m Tube 1 
matches the coloi of the staiidai d, the percuitige of the uiiUiiou n substance 
can be ascertained fiom the dnisions on the siniigt Tube 2 is for a stand 
ard solution, which can be made fresh each time from the siibstaiice to be 
esaniined, or the tube can also bi made with a coloi ed glass bottom to be used 
as a permanent standard Directh under both tubes a icllow coloi ed glass 
(5) can be inserted to fatilitati the matUiiiig of colois when the new Polin 
micro method for sugar in blood is used Tins j ellow glass acts ns i filter in 
lemoting the jellow color, whieli is due to an excess of potassium feriieianide 
in the reagent 

The coloi imcter is used in the following manner Pol instance we want 
to test sugar in tlit blood After the siibstaiiet to be tested is transformed 
into a colored compound and pioperU diluted 2 e c of tins liquid is poured 
into Tube 1 and 2 c e of tUc fresbl} made standard representing 0 1 per cent 



Flc 1 


sugar, IS poured into Tube 2, or a peimanent glass standard maj be used 
instead If the solution to be tested is lighter than the standard this indi 
cates that the blood contains less than 100 mg of sugar per 100 o c In this 
case add another c c of the unknown colored compound to Tube 1 Bj mov 
ing out the piston of the hypodermic siiinge, the lei el of the liquid is low 
ered and the depth of the color diminished until both colors match All 
shades can be obtained representing from 0 067 per cent to 0 1 per cent sugar 
In case the solution is still lighter than the standard, after haling added 1 c c , 
this indicates that the blood contains less than 0 067 pei cent sugar and so we 
add stdl another c c of the unknown solution to Tube 1 and b\ moving the 
piston agam, we can obtain all shades representing from OOo per cent to 
0 067 per cent sugar m the blood In case there is more than 0 1 per cent 
sugar in the blood, the solution to be tested w ill be darker than the normal 
standard In this ease by mot mg the piston out we can obtain all necessarj 
shades representing from 0 1 per cent to 0 2 per cent sugai After pullin„ 
out the piston until we has c remoi cd 1 c c of fluid, it the liquid is still darker 
than the standard, it shows that there is more than 0 2 per cent sugar present. 
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and so we can nse either a 0 2 per cent standard, or if we only want to use 
the 0 1 per cent standai d, we push back the liquid into Tube 1 with the pis- 
ton, and by means of a pipette withdraw 1 c c of liquid then add 1 c c of 
water, mis well with the pipette, and move piston in and out several times to 
insure proper dilution Then by moving the piston out slowly we obtain all 
shades representing fiom 0 2 per cent to 0 4 per cent sugar, etc 

This colorimeter gives sufficiently aecuiate results foi clinical work and 
can be made up very inexpensively to enable every physician to do any work 
requiimg a coloiimeter, regardless of whether he needs a colorimeter foi one 
item or several 

SIO "West Seventy SECO^D Street 


A GRADUATED TEST TUBE COLORIMETER* 


By Arthur T Brice, Jr , B A , Florence, S C 


'~r'HB instillment to be described was de\eloped through the necessity of 
having available in the laboratory a suitable substitute for the standard 
instrument in the event that the latter should become accidentally damaged 
Such an occurrence at a remote distance from optical repair facilities might 
easily have caused a disastrous tie-up of the clinical laboratory routine A 
secondary motive was the possibility of offering to the young intern prepar- 
ing to make a start in general practice an inexpensive item of equipment 
which might enable him to carry his knowledge of blood chemistry with him 
into IS work, it having been our observation that the majority of young doc- 
tois refiain fiom installing the necessary equipment for this puipose solely 
on account of the expense of the colorimeter, which they estimate that they 
VI aie need for only occasionally The necessaiy glassware and reagents 
for the most commonly employed blood chemistry determinations cost but a 
lery few dollars, while the coloiimeter which may be employed but once or 

tince a month will run close to a hundred and may not pay for itself in a 
leiy long time 

nt inMrument vhich we have ei^olved, and which we have called a Gradu- 
ated Test Tube Colorimeter, was developed without any knowledge of the 
Denison Laboratories colorimeter, described by Peebles and Lewis,^ and with- 

rr-irrw/ j ” ^“ipi’ove On this instrument, which, however, may be re- 
garded as its dnect Imeal predecessor It differs from the Denison instru- 

boml nlnr/ ^he tnbes of the Denison instrument 

^ons in both r It IS impossible to view the colored solu- 

^ ^ simultaneously, a factor of considerable importance for accurate 
and east color matching The ground glass diffusion screen employed in the 
Denison instrument also admits to tbo +i . emyiuyeu m luc 

lau dumus to tne body of the instrument a wave front of 

Frorn tho Olinicul L&tor^tor\ of fTm i « 
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light of seAeril times the square area of the cross section of the tubes themselves 
making extreme precision of construction necessary in order to satisfactorily 
eliminate disturbing reflected rays of light In our instrument the tubes are 
ahgncd at an angle with each other making it easily possible to view the aolu 
tions in both simultaneous!} , and, the same bit being used for boring the tube 
barrels, two exactly equal pencils of light only are admitted to the bodv of 
the instrument The work done with the Denison colorimeter, however, 
stands as a record of the reiiabiht} of the general pnnciples underlying our 
instrument 

M} ers has described an inexpensiv c test tube colorimeter employing the 
pnnciple of dilution but this instrument, as he has himself subsequently 
pointed out,' suffers from several practical disadvantages, the principal one 
of which IS that fairl} large v olumes of liquid are required in order to secure 
accurac} The author believes that his instrument offers a more perfect opti 
cal system than Myers’ side to side comparison, in that the whole volumes of 



both liquids under comparison are under observation simultaneously, and no 
other volumes of the same or similarly colored hqnids are in the field of vision 

The device consists of a block of wood through which two holes are bored 
to receive two graduated test tubes for the known standard and the unknown 
colored solutions which it is desired to compare The block is preferably 
made from an inexpensive hardwood such as maple, though this is not neoes 
sary as soft woods are practically equally suitable A convenient size is 32 x 
76 X 165 mm Test tubes for such a block must be carefully matched so that 
columns of liquids of equal height will show identical readings by the gradua 
tion marks This matchmg will usually be done with sufficient accuracy by 
the rehable supply houses if it is specifically stated in the order for what 
purpose the tubes are to be employed We have found tubes of 15 ml capacity 
with minimum graduation interval of 1/5 ml and an outside diameter of 
13 mm , With the block described, to make a very compact and handy instru 
ment. 

In operation the instrument is held in one hand at a com enient readmg 
distance from the ey es and sighted, preferably, but not necessarily, with both 
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CAGS open, donniiard toward an evenlj and biigbtlv illuminated white sur- 
face such as a sheet of papei or a porcelain or enamel plate placed upon t e 
table A fixed setting mai be emploAed, the liquid being poured into the 
tube to the desiied maik and the tube then being placed in position in the 
block, or the liquid mai be pouied into the tube after it is in position in the 
block to auT conAcnient height The standard having been set in this manner, 
the insti-ument with both tubes in position is next sighted as described and 
tlie unknown solution poured into the othei tube, a little at a time, sighting 
carefuUi after each addition, until an exact color match ivitli the standard is 
obtained Both tubes aie then lemoied fiom the block and the readings made 
One of the tubes mar next be emptied and the matching process repeated any 
desired number of times to gne a senes of readings Aihieh are finally aieraged 
and the calculation made according to the usual formulas foi the standard 
jirism t\pes of instiument 



Fig 2 — Illustralirg use of the instrument 


The essential feature of design lequiied to make the matching of colors 
easy by this method consists in piopeih" aligning the bores of the test tube 
holes tluough the block, so that both tubes may be sighted through ivith one 
or both ejes open, and vitli a minimum of required movement of either the 
head or the block If the alignment is correct so that an absolute minimum 
of motion is lequired, the faculties may be concentrated on the color compari- 
son, and len accurate matching mar be done Ba' practical experiment 
rather than fiom theoretical consideiatioiis the folloAiang dimensions have 
been determined The distance betncen the tube boies fiom centei to center 
at the top of the block should be S3 mm , and the central axes of the bores 
should form an angle Aiitli each othei of 5 degrees The axes should of course 
lie in the same plane Using an iiistiumcnt of these specifications, held at 
aAerage reading distance of about 13 inches from the eyes, it has been found 
possible to match colors satisfactorih bj opeiatois of normal or corrected 
vision liaAing interpupillarA distances ranging from 62 to 66 mm As inter- 
pupillary distances bcAond these limits are raiely met ivitli, it is felt that 
these specifications will be most suitable for the average 
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The block is best bored accimtelj in *1 lathe setting’ it in a frame so that 
the bit Mill bore each hole at an angle of 2 5 degiees Mith the central longi 
tudmal axis of the block In oidoi to permit the tubes to be readily inserted 
and rerao\ed the holes should be of inside diameter appiosiraatdj 3 mm 
larger than the outside diametei of the tubes The inteinal suifaees of the 
bores should he toJored a dead black to minjmize lei^Lctions and permit of 
onlj equal amounts of light to pass through the tno tubes This is easily 
done bj dipping the nhole block in a pan of dead black paint, or by pouring 
the paint througli tlie boics earefnll> so that the entire internal surfaces are 
covered and thou hanging the block to dram e\enh and dij The lustru 
ment can be manufactured at a total cost of less than tno dollars 

In order to carrj out a fair test of the aecuracj of this instrument a 
senes of 99 comparisons with the standaid prism tj pe instrument has been 
run In peiformmg these comparisons the determinations Mere first made 
accurately Mith the standard instrument, mal ing two or three leadings as is 
customary before the final calculation A comparison hy means of the pradu 
ated test tube colorimeter nas then made, of the same two colored solutions, 
only making but one reading from which to calculate the \alue as determined 
by it The senes includes the following determinations 2 spinal fluid sugar 
b> Pohn Wu technic 3 blood iron by Wong technic 3 blood urea nitrogen 
bj Folm distillation technic 4 blood performed creatinine b\ Fohn technic 
20 blood nonprotein nitrogen hy Polin micro Kjeldahl technic , 33 blood sugar 
by Fohn micro tcchnic, 34 blood sugar b\ Pohn Wu technic Assuming the 
detcmmations as made with the standaid prism instrument to have been the 
true "values the results of this scries indicate the following factors of error 
In 85 per cent of the determinations Mith the test tube instrument the error 
was less tlian 10 per cent In 43 per cent of the determinations the error Mas 
less than 5 per cent In 26 per cent of the determinations the error was less 
than 2 per cent In 13 per cent of the determinations the error was less than 
1 pei cent The maximum individual errors of 17 per cent and 18 per cent 
were found m the senes in those procedures with which the technician was 
least familiar, spinal fluid sugar and blood urea nitrogen These findings 
indicate that in the hands of the inexpeiienced a raanmum error of as high 
as 18 per cent maj be obtained but that Mith practice such as matching the 
standard against itself a number of times before each determination, and 
with care, such as averaging the readings of a number of comparisons before 
malang the final calculation, sufficient skill maj eaaiU be acquired to make 
the use of this instrument entirely satisfactorj to the general practitioner 
The plan foIloMcd of mal ing but one reading to arrive at the factors of error 
reported for the test tube instrument operated to its disadvantage, so that it 
IS safe to say that these factors are high and that a considerablv greater 
degree of accur'icy would be found should the instrument be used only after 
practice and with caic as presciibed The mean average error of the gradu 
ated test tube colorimeter in the scries reported was minus 1 542 per cent 
The instrument is therefore offered 
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A NEW TYPE OP MASK FOR THE STUDY OP RESPIRATORY 
EXCHANGE OP THE DOG"* 


By Ashley W Oughterson, M D ,t New Haven, Conn 


TN THE study of the respiratory exchange of the dog, one of the chief ob- 
stacles has been the development of an efScient mask A satisfactory type 
of mask would be one in which the dead space was reduced to a minimum, that 
could be qmckly and easily adjusted without discomfort to the dog and at the 



^*6” 1 Mask adjusted to dog' 


same tme would not leak In the study of the basal metabolic rate the factoi 
0 ma 'ing the dog eomfoi table is almost as important as the ebmination of 


evera tjpes of masks have been devised bj’' previous investigators 
^ ^^^1 these were those made of plaster of Pans for each in- 

unvA a^ordmg to the contour of the face The mask was then 

^ air-tight connection made by the use of plasta- 

of ^ “Closed the entire head 

mask and uppI f ^ connection being made by means of wrapping the 

Tud 10 firioL 5 mches wide 

^d^ feet long With this procedure it was necessary to shave the neck of 

twrniam Haney Cushlns: FeUow In Surgery 
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the dog and it iras difficult to adjust the wrapping around the neck with com 
fort This type of mask was also used by Kitchen The mask used hy Kunde 
was simple and efficient although there w as considerable dead space It con 
sisted of a metal cylinder across one end of which was stretched a sheet of 
rubber dental dam with a small hole in the center A circumscribed area be 



Flff 2 — Shows principle of folded rubber contact 



tween the corners of the mouth and the eyes was shaved and the muzzle of the 
animal inserted into the hole in the rubber dental dam When widely varying 
types (e g, short nose bulldogs) were studied, some difficulty was experienced 
in holding the mask in place Blalock devised a rubber mask the rim of 
which could be inflated The muzzle of the dog uas first wrapped with a 
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Strip of dental dam and the mask was then sti etched over this and inflated 
The mask was deA ised f oi use with the animal lying on its hack and consid- 
eiable difficulty was espeiienced in holding the mask in place with the ani- 
mal on its side which position is necessaii to obtain the basal metabobc rate 
It n as also not as comfortable to the dog as the one here described 

Pig 1 shoMs the mask fitted to the dog and Pig 2 shows the principle 
of the overlapping rubber to rubbei contact Pig 3 shows the sheet of rub- 
ber dental dam ivith a hole cut in the center The size of the hole should be 
Aaried accoiding to the dog so as to give a snug fit vet not be tight enough 
to cause edema of the tissue It is not necessarv' to shave the muzzle, but a 
circumscribed area between the eorneis of the mouth and the eyes should be 
clipped with fine ebppers The sheet of lubber dam is drawn on over the 
muzzle and adjusted behind the comeis of the mouth The mask is then 
slipped on and seemed with the straps behind the head The edges of the 
lubber dam aie then turned donu and viiapped underneath the straps with a 
roll of rubber dam iy 2 inches wide and 3 feet long The connection with the 
spirometer is made vith an ordiiiarv ground brass union The straps are of 
assistance m holding the mask in place and are particularly useful diirmg the 
framing period This mask has been used successfully in over five hundred 
determmations of the basal metabolic rate Prom the illustrations, it will be 
seen that the dead space is reduced to a mmimum The mask is manufactured 
bv the Baumann Rubber Company of Xew Haven, Connecticut 
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SIMPLE JIETnODS OP PEESERVIN6 CULTURE MEDIA 


By Herman A Heise, JID, Uniomown Pa 


T he metliod of preser^^ng culture media described here has heen success 
fullj emplojed in the laboratom of the Uniontovni Hospital for the last 
ten years, and is recommended because of its simplicitj and the fact that it 
requires neither lee box nor difficult tcehnie 

The culture media is tubed and stoppered in the ordinarj manner and 
the tubes then put into quart mason jars, fifteen to tirentj of the ordinarj 



rig 1 — MethCKl of arranging Jars of LooOler's blood serum in autoclaio readj for sterilization 
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Sized tubes 120 by 16 min being placed in each jar Needless to say, jars of 
other sizes can be obtained to accommodate tubes of different measurements 
If sobd culture media is to be made the tubes are pressed against one side of 
the jar so that all he parallel The hd is screwed on loosely and the jars 
arranged in the autoclave, tilted at the proper angle for slants The sterihza- 
tion IS performed in the usual manner except that the time is increased about 
50 per cent, and the jars and autoclave are allowed to cool without havmg 
the contents disturbed Not until the slants have cooled are the hds screwed 
on firmly and the jars may then be placed on shelves This method is par- 
ticularly applicable to the making of Loeffler’s blood serum as smooth, moist 
slants free from bubbles are obtained, possibly because heatmg and cooling are 
delaj ed by the jars It is very important, however, not to firmly fasten the 
hds tightlv until the media has cooled, or bubbles will form 

In preparing hquid media for blood cultures the use of citrate bottles 
has been found most convenient The media is placed in the bottles, the cover 
put on loosely, the spring catch not bemg pressed down in the locked position 
A piece of cloth about six inches square is fastened over the head of the bot- 
tle with a rubber band and the media then sterilized m the autoclave After 
sterilization has been completed the sprmg catch is pulled down seahng the 
bottle Before use, the cloth covering of the bottle is soaked with an anti- 
septic to further guard against contamination 

ADVANTAGES OP THE METHOD 

Culture media prepared in this manner remain sterile indefinitely, an 
ice box IS not necessary, the media does not dry out, slants are uniform, and 
the technic is simple No outlay of money for jars has been necessary at this 
institution, since these jars are continually brought to the laboratory as speci- 
men contamers 



AN IMPKOVED PIPETTE MANIPULATOR' 


Bt bob Bufp, M a , Vancouver, B C 


'^HE ordmarj laboratorj method of measuring out small quantities of boo 
terial antigens or other fluids m pipettes ttIucIi are manipulated by mouth 
and hand are unsatisfactorj for tiro reasons 

1 The possibility of infection of the operator where live antigens are 
used IS great, and may he pointed out as a possible source of the many labo 
ratory infections bj organisms such as Br abortus 



2 Even in the hands of experienced operators, accuracy in dehvery by 
gravitj IS frequently sacnfieed in the interests of speed 

Carpenter, Boak, and Chapman* have described an instrument extensively 
used for this purpose on the continent, and known as a rheometer This con 
sists, essentially, of a graduated Luer syringe, to the plunger of which is at 
tached an extension rod or piston The plunger is normally kept m the “full ’ 
position by means of a coiled spring The syringe is filled by pressing down 
the plunger and then allowing the fluid to be drawn up through a long needle 

From the Department of Bacteriology The University of British Columbia 
Received for publication Janua*T 34 JP30 
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by the force of tbe spimg Delnery is made accoiding to the graduations on 
tbe sjringe by again pressing against tbe foice of the spring 

Omug, however, to the fact that sjunges aie not as accurately graduated 
as are standard pipettes, and also to the fact that in the syringe the diameter 
of the meniscus is large, peimitting criois in delivery, the iheometer offers 
certain disadvantages for v oik in which accuracy is at a premium 

A veiy simple alternative aiiangement, which permits the use of stand- 
ard pipettes, at the same time av oiding infections and allow mg absolute accu- 
lacy, IS here described A Record tjpe sjrmge, havmg a metal plunger of 
fairly stiff movement, is selected Refeienee to the diagram explains the con- 
struction A short length of heavv walled inbber tubing is slipped over the 
tip of the sviinge, leavung a sufficient amount projecting to grasp and hold 
fiimlj the top of the pipette The instrument may be adapted for use with 
pipettes of two different diameters by cementing in a shorter length of tubing 
of smaller diameter as shown, leaving at the same time a sufficient fiee length 
of the laiger tubing to grasp the laiger size pipette A stiff wire is attached 
to the plunger and bent as show n It is eov ered by a piece of tubing where 
the finger will come in contact with it 

In operation, a pipette is mseited into the rubber receiver The barrel of 
the sjumge is giasped with thumb and thud finger, and the rndex finger is 
slipped between the plunger and w ire guard The finger maj then be moved 
up or down, giving a positive manipulation both ways 


AN APPARATUS FOR THE SLOW INTRA-ARTERIAL INJECTION OP 
i\r/6 SODimi CARBONATE SOLUTION AS AN ANTICOAGU- 
LANT IN BLOOD PRESSURE EXPERIMENTS BY 
MEANS OP COMPRESSED AIR^ 


By Walter E Gower, M S , and John van de Erve, Sr , M D , 
Charleston, S C 


' I 'HE slow mtia-arteiial injection of one-sixth molar solution of sodium 
carbonate during the course of blood piessuie experiments has been found 
verv satisfactorv for preventing clotting m the arterial cannula lu the 
Trendelenburg apparatus heietofore used the slow injection is accomplished 
bv allownng meicurv to diip slowlj fioni a burette or mercury bulb into a 
stoppered flask which contains the solution and is connected with the manom- 
eter svstem (Pig 1) The enhance of mercuij into the closed system gradu- 
ally displaces the fluid column in the tubing toward the cannula tip and the 
mercurv flow is adjusted to keep the blood and anticoagulant mixing at that 
point The same prmeiple of fluid displacement bj mercuiy has been used 
slow -timed intravenous injection of drugs ^ 

Caroling'’’" Eabonton, of Ph\aiolos> of the VIedical Colleg-e of the State of South 

HecMvcd for publlcaUon Januari 14 1930 



BLOOD PBESSUBB EXPEBWIEVTS 


1029 


For general use in student laboratories the method has been found im 
practical because of the high cost of adequate amounts of mercury and the 
frequency of accidents uitli it in the hands of students The simple arrange 
ment described below eliminates the use of mercury but retains the advan 
tages of the injection method 

In the apparatus, as diagrammed in Fig 2, a source of compressed air is 
used to force the solution from bottle S into bottle A The rate at which the 
solution enters bottle 1 is regulated b> adjusting the screw clamp E on the 
connecting tubing, and is obser\ed b> watching the rate of drop formation 
from the inlet tube in the air space at the top of bottle A As onI\ solution 
enters A the size of the air space remains constant except for slight changes 
with pressure fluctuations Solution entering A raises the pressure and causes 
displacement of fluid from A into the manometer sjstem 

The influence of the compressibility of the air in the air cap of bottle A 
on the movement of fluid in the manometer sjstem can be eliminated by 




Fig 1 — A Flask, containing M/6 No COj B Bulb contnlnln" rnorcurj C Screw clamp 
for regulaOng the rate at ^>hlch mercury entera the Jla k. D Manometer system consisting 
of manometer and tubing E Arterial cannula. 

Fig 2 — A and B Pressure bottles fltted ivlth rubber stoppers Vrhlch are held In place 
by screw caps O Any source of compressed nlr A bottlo as represented may be filled with 
a hand bulb (D) after nhlch the screw clamp F Is closed E Screw clamp regulating the flon 
of fluid from B to A The rate of flow Is obsemed by watching the drops fall through the air 
cap In A O Manometer sjstem H Arterial cannula. / Screw clamp J Wooden base for 
mounting bottles. 


1 educing the quantitj of air to a minimum and bj interposing a degree of 
lelative resistance bettteen A and the manometci sjstem Details for accom 
phshing this are shoiFU in Fig 3 in u hich the inlet tube (A ) is connected bv 
means of rubber tubing with a burette funnel (C) through tvhich a small 
glass tube (D) dra'vvTi to a fine point is inserted to make a water tight con 
nectiott with the tubing about the funnel With this addition air is forced 
from the tubing into the funnel follow ed by the fluid from bottle (B) The 
excess of air escapes to the top of the bottle and passes out through a special 
outlet tube governed by a screw climp (6?) The tip of the outlet tube (F) is 
fire polished to gi\e a pinhole aperture 

If desired a simple manometer may be added to bottle B to indicate 
changes in the air piessure available This is especially desirable when com 
pressed air m a bottle is used as the source of pressure A simple design 
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made from a heavy glass pipette is shown in the detail drawing of bottle B 
(Fig 4 ) Bottle B may be convementlv graduated to indicate the total amount 
of fluid injected 

As pressure conditions exist in both bottles A and B some means must 
be devised to keep the stoppers in place We have found it convenient to use 
square histologic specimen bottles with a screw cap for both A and B The 
ones m use have a capacitv of 140 c c The wide mouth takes a No 6 stopper, 
which IS cut ofi to rest flush with the glass when m place The center of the 
screw cap is cut away to just clear the holes m the stopper When m place 
the screw cap overlaps the stopper at the margm and prevents it from being 
forced up by the pressure 

If direct connection with a pressure hue is not available a liter bottle 
filled with a hand bulb, or better, a tire pump is a very satisfactory source of 




Fig 4 


3 — ^ModWc^on of totUe A of Fig 2 A Inlet tube B Stopper held In place by 
^ Burette funnel D Small glass tube with dropper point. E -Mr space In 
Tvhlch the drops are obser%ed. F Outlet tube T^ith tip fire polished to give a pinhole opening 

pressure ^uge. A segment of a fine bore pipette Is 
expanded by air pressure -while hot. The other end 
^ rubber conneeOon Ir a smaU \essel containing mercurj The latter 
F Slass tube In the flame until closed. An opening 

transmit the pressure to the mercury X Top view of 
stopper and screw cap 1 CallbraUon of botUe. 


pressure ((7 m Pig 2 ) One fillmg with reasonable pressure is more than 
sufficient to carry on a prolonged experiment displacmg contents of bottle B 
several times 

For convenient handling, bottles A and B are mounted together in a 
block of wood m which snugly fitting sockets have been cut 

To use the apparatus, bottles A and B are filled to the desired level from 
a stock bottle bj connectmg a siphon tube with the glass debvery tube ex- 
tending to the bottom of the bottles The displaced air escapes from the other 
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opening The apparatns is connected as descnbed With the pmehcock he 
tween A and B closed, air pressure is admitted to B The pmehcock between 
A and B is then gradunll3 opened, the air displaced from the tubes of the 
manometer sjstem, the cannula tied m the artery, and pressure in the man 
ometer raised to approximate the blood pressure expected The bulldog 
clamp, guarding the artery, is then removed and the fluid column allowed to 
oscillate with blood pressure fluctuations Fluid is admitted into A at a rate 
which just keeps the anticoagulant and the blood mixing in the cannula tip 
"When bottle B is empty, the record of blood pressure need not be interrupted 
The screw damp between A and B is tightened, the air supply is shut off, air 
IS allowed to escape from the inlet of bottle B, and the bottle then discon 
nected and filled as before The bottle is then reconnected, the pressure re 
stored, and the rate of admission into bottle A adjusted at the desired rate 
By substituting a burette for bottle B and supplymg air under pressure 
to the water column of the burette, the principle described is apphcable to 
the slow injection of drugs under pressure at a measured rate For more 
lapid, and less accurately quantitatnc, injections the calibration of bottle B 
may suffice In either case the outlet tube from bottle A is connected by tub 
mg directly with the needle used for the injection 

REPBBENCE 
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CISTERN PtmCTURB Jacol)!, L Arch Dermit & Sjpli 19 651, 1929 

The author favors the method described below 

Tlie patient mai be sitting up or lying on one side, each position has its advantages 
and its drawbacks The upright attitude offers clearer landmarks, but it requires an 
issistant to hold the head flexed and the use of a syringe to aspirate the fluid as there is 
iisii ilh no flow after a successful puncture, owing to negative pressure on the cistern The 
recumbent position allows one to dispense with assistance and aspiration, the fluid flowing 
freely because of the positive pressure mside the punctured cavitj In spite of the some 
1 hat greater dillicultv of keeping the instrument in the median plane, the consensus of expert 
opinion favors the horizontal position 

Scrupulous asepsis of the needle, the hands and the field of operation is, of course, 
the first indispensable condition Painting the nape of the neck with tincture of iodine is 
sufficient The stain may afterward be renioied with ammonia water or a solution of sodium 
thiosulphate 

The patient lies on the right side with the head moderately flexed and resting on a 
small hard pillow, which must be high enougli to impart to the cervical spine a perfectly 
horizontal position hforeover, the head itself should ho at right ingles to the spine, or, 
as some express it, the cervical vertebrae, and the external occipital protuberance should 
form one straight line Attention to these seeminglx pedantic details may mean the diSer 
cncc between success and failure, since anv considerable deviation from the "square” posi 
tion will impart a wrong bias to the needle Extreme flexion of the head is likewise to be 
avoided, as it tends to efface the osseous landmarks, though some degree of inclination is 
needed in order to put the atlanto occipital membrane on the stretch 

With these prcliminarv requirements fulfilled, tlie operatoi is ready to proceed to the 
ictual puncture Placmg the left index finger on the external occipital protuberance, he 
palpates downward in the middle line closch hugging the occiput, until the fingertip reaches 
the deepest depression Immodiatelj behind this spot will usuallv be found the spine of the 
IMS, which IS the first essential bonv landmark About 0 5 cm above it, the needle is in 
sorted, pointing in (he approximate direction of the outer end of the eyebrow (Spiegle) 

Ko exact mstruchons can ho given in this particular, as the proper direction of the 
needle will van considerably with the degree of flexion of the head For example, if the 
head is bent lerv slightlv, the needle will have to bo directed toward the evebrow, on the other 
hand, wath the head in extreme flexion and the cliir resting on the chest, the needle wall point 
proportiomtelv higher It will thus be readily seen that the imaginary prolongation of the 
instrument must describe an arc of several centimeters, corresponding to the degree of m 
chnition of the head i » b 

For this reason, Eskuchen himself does not specifv an\ external landmarks for directing 
the needle, hevond the mere statenmnt that it should he aimed at the place where one 
expects ” 1'*® ®’'d of the occiput Wartenberg tries to be more expbcit by giving tbo 
1 osi ion o 1C instrument at the end of the operation According to his observations, an 

iwapiwarx prolongation of the needle, after it has reached the cistern, will pass between 
1C eve rows, or rom ^ to 3 cm higher He advises the operator to bear this terminal 
poM ion in nun ^ t e eginning of the puncture, and to be guided bj it in choosmg the 
Tight 'I'r^tion tVlicn in d^ht, he thinks it is better to aim a little higher, in order not to 

a sliort of the occiput Eskuchen also prefers to "reach the bone too soon rather than 
miss it 'iltogetlicr 
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To tlio novico all tlieao instructioas mft> seem confusing but experience ivill soon enable 
Inm to find bis ivaj- without difiiculty 

Puncture of the skin often meets with considerable resistance and should be made with 
a quick tlirust, at the same time Itolding back’ in order to avoid o sudden plunge forward- 
Aftcr passmg the skin, the needle, ad\ancing strictly in the middle bno and in the direction 
just detailed, will soon encounter a bony obstacle which is the squamous portion of the 
occiput 

Tlic objective of the needle is the posterior edge of the foramen magnum This second 
and cxtrcmelj important bon^ landmark is called the point of orientation because it serves 
as a guidepost for the next and final phase in tho entire procedure namely, the perforation 
of tho fibrous atinnto occipital membrane which is all that now intervenes between the 
needle and tlie fluid in tho cistern Isot alwajs can this pomt on tho edge of the foramen 
be reached at the first attempt More frequently the instrument wall impinge on the bony 
area above tlic edge, and it then becomes necessarj to feel one's way along tbe occiput to 
ward the foramen b^ tapping the bone lightly mth the needle, after the manner of a blind 
man's staff, at eacli tap lifting the handle slightl% and thus lowering tho point This 
manipulation soon brings tlie needle down to the foramen, and tho exact place on its edge 
where the tapping instrument slips off the bone and meets the elastic resistance of the liga 
ment below is the point of orientation Here the ntlanto occipital membrane is attached to 
the bone, and here tho conditions for obtaining fluid arc most favorable ns the cistern is 
at its deepest about this level 

Should it happen that the needle in its first advance Ins fallen short of the occiput 
the point 13 raised by lowering the handle and the groping is continued upward until the 
bony edge is located 

TIio point of orientation is the crux of the entire Eskuchen method and it must be 
felt in every instance before proceeding further 

TVith the needle at the point of orientation, the operator raises the handle of the instru 
ment in order to lower its point, removes the stylet and again advances very slowly and 
cautiousl) for a distance varjing froai Ofi to 1 5 cm TJie latter figure must not be exceeded, 
for it marks the outer limit of safely Usually the lumen of the cistern is reached sooner 
sometimes after going forward a few millimeters As the needle enters the cavity there is 
a characteristic muscular sensation of resistance suddenly gmng waj and almost immediately 
fluid appears at the hub Sometimes tlus feeling of “give* is absent hence the wisdom 
of removing the st\let in order not to ‘overpass '' 

SYPHUJS Delayed Darkfield Examination Mahoney J r and Bryant K. K Ven Dis 

Inf 11 103 1930 

A number of fine straight, glass capillary pipettes about 8 cm in length and of con 
stant bore are prepared 

Tho suspected lesion is abraded gently with gauze the resulting blood sponged awav 
and the scrum allowed to collect on the face of tho lesion The end of the capillarj tube was 
then touclied repeatedly to tho lesion nnd the scrum allowed to flow into the tube by capil 
Janty A mixture of 50 per cent vasclme and paraffin was used for the purpose of sealing 
the tubes Press one end of the collection tube into a vaseline paraffin mixture until the plug 
at the opposite end is forced out and the serum collects in a drop at the upper end of the 
tube The samo objective cjfh be accomplished by inserting a finely drawn capillary pipette 
into the lumen of tlie collection tube and aspirating the serum 

SPdOCHETA PALLIDA Staining of (Third Communication) Tamamoto T Acta 

Dormat Kyoto 14 145, 1929 

In the first communication regarding staining of spirochetes tho author found that 452 
stains showed up spirochetes and lie singled out 200 wlncli yielded as good or better results 
08 the twenty four hour Giemsa stain, for the three spirochetes named in the title Testicular 
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sj-pluhs and frambesia of rabbits ivas used on the height of infection Spiroeheta cumcub 
■was taken from condylomata near the rabbit anus The smears ■were treated ivith a solution 
of ether and alcohol, equal parts, for fifteen minutes -AH stains were used with 1 per cent 
watery or saturated solution, excepting in some instances a 5 per cent carbobc acid was 
added as a corrosive 

The dyes used in this study were methyl -violet, 1713, which produces a deep violet 
color in Spiroeheta palbda and pallidula, while it stains Sp cumcub violet blue A few of 
the dyes, though of the same structure, produced other tfolors Other stains used were baseliu 
blue, erythrosme, neptune blue, acid blue, with carboho acid, union -violet, acid green, alkab 
blue, of various combinations -vnth carbolic acid Acid blue BBX -with carbobc acid stams 
Spiroeheta palbda and paUidula better than the twentj four hour Giemsa stam Sp cumcub 
shows up negative under this same stain Alkab blue always stains Sp palbdula blue and 
Sp cumcub negative 

B TYPHOSUS New Medium Por, PocosI, M (Sull UtIUta del Terreno al Ferroclanmo- 
Tartrato Ferrlco Potasslco per 1* Isolomento del BaclUo del Tlfo) Diagnostica 
e Tech di Bab 1 246, 1930 

The lobowing solutions are reqmred 

1 Potassium ferntartrate 40 gm 
Distilled water q s to make 200 c c 

Dissolve m the cold and add 4 c c of liquid phenol 

2 Lactose 250 gm 

Distilled water q s to make 600 c c 

3 Potassium ferrocyamde 40 gm 
Distilled water q s to make 200 o c 

4 Normal salme 

The lactose and potassium ejamde are first dissobed, a small quantity of distilled wafer 
heated in a water bath and, when made to quantity indicated, are sterilized by heating to 
100° C for thirty mmutes 

The solutions are then mixed as follows 

Sol 1 180 cc 
Sol 2 430 c c 
Sol 4 40 c e 
Sol 3 175 cc 

This stock solution maj be kept indefinitely in a sterile well stoppered container A 
greemsh sediment may form and should be suspended by shakmg before using the solution 
For use to 10 parts of the stock solution add 1 part of melted agar and after thorough 
mixing, pour plates The reaction may be between Pn ^ 2 and 7 8 but should not exceed 7 8 
Either pour or streak plates may be made 

B cob gives azure colonics due to the formation of acid by fermentation of the lactose 
and the consequent production of Prussian blue 

B typhosus colonies are yellowish white in color 

BLOOD SUGAB Accurate Determinations with ope Tenth and Five Hundredths Cubic 
Centimeters of Blood, Pickard, E J , and Pierce, L F J A M A 94 1134 193O 

The reagents used are tungstic acid solution, prepared bj mixing 1 cc of 10 per cent 
sodium tungstate, 1 c c of two thirds normal sulphuric acid and See of distiUed water 
Fobn 'Uu alkabnc copper solution, and phosphomolybdic acid solution, which is discarded if 
it shows more than a pale color 'ard sugar solution containing 1 mg of dextrose 

per 10 c-c. is made from ^ sf ■' ck dextrose solution preserved with toluene or 

xvlcne 
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vrfVRVTUS AND TECHMC 

Tlio nppantus coniprjsos i pipette measured to certain 0 10 and 0 05 c c for obtaining 
blood a pipette graduated ntlOee (Olce blood) and at 0 03 cc (for 0 05 cc blood 
specimen) Serologic pipette ma\ bo used if properly graduated Heavy veaUed tubes 10 
cm long an insido diameter of 1 cm aro used for centrifugation Folm Wu sugar 

tubes graduated at 0 25 cc and nt 312 j cc and Ostwnld Fohn 0 >0 and 0 23 c c pipettes 
aro employed for tlie measurements 

V 1 0 c c portion of the tungstic acid solution is pipetted into the 10 bi 1 cm tube 
Into this 0 1 c c of blood obtained by ear puncture is evpclled ind washed and mtsed 
br shaking wlicn a chocolate color appears the tube is placed m the centrifuge and 
precipitated at high speed (lor 00» cc of blood 0 9o c c of tungstic acid Boiution is 
used) The usual Folm AVu ttchnic is then followed 0 > cc of the supernatant fluid being 
pipetted into a FoUn sugar tube with a 05 cc Ostwald pipette 05 cc of the standard 
into anotJjor tube 0 j c c of the alkaline copper solution added to each and both placed zn 
boilmg water for siv minutes They arc then cooled Oj cc phosphomoljbdic solution is 
added to both the standard and the blood the solution is allowed to stand five mznutea to 
develop the color diluted to the mark mixed and vend in the colorimeter If the unknown 
is set at 20 mm in the colorimeter and matched against the standard the reading of the 
standard multiplied bi ten is the sugar content m milligrams per hundred cubic centimeters 
of blood Pot example if the unknown is set nt 20 and the standard matches at 10 2 the 
blood sugar is 102 mg per hundred cubic centimeters of blood Readings should be recorded 
to the nearest 5 mg 

The greater error inherent in the Folm Wu method with high dextrose readings is the 
reason for the dilution of the blood to 1 20 Tlic tungstic acid solution contains double the 
proportion of ncid ordmari)} used with 0 10 cc of blood this gives a more rapid proeipita 
tion nnd a more concentrated precipitate by centrifugation with a resultant larger amount 
of clear superantaht fluid Rcchockg can be made without diflicuKv on the same specimen 

MALARIA Thick Film Method Barber M A and Komp W H W Pub Health Sep 
44 2330 1029 

The authors insist on tlic unportance of a good quaht) Giemsa stain and that the water 
used for diluting it should bo neutral or aligUtl) alkahno and free from salts The) emploj 
Grubler^s Azur Eoain solution which cm be obtained from Karl Hollbom of Leipzig The 
distilled water sJjould have a reaction of P« 7 0 to 7 2 Tlie blood can bo convenient!) col 
lected from a puncture made on the dorsum of the middle finger a little below the base 
of tUo nail care being taken not to touch the patient a skin with the slide winch must be 
free from grease A drop of blood about three or four times aa much as is required for a 
thin film 18 taken onto the sbde n«ir one end nnd is spread out vnth the pricking needle 
over an area the size of the littlo finger nail The patient a number is written on the other 
end with a grenso pencil The slide is placed film aide downward m its groove in the 
slide box which is stood on its end until the blood is dry enough not to run Slides kept 
overnight in a closed box are sufficiently dry for staining next morning Alternative!) the 
box may be left without its bd in tho incubator for sixty to seventy five minutes If drying 
ig msuifleient the film will come off in the etainmg batb if it is too prolonged the parasites 
will not stam properl) If it is necessary to keep the sbdes for some tune before they 
can bo stained excessive drying can be prevented b) wrapping them in paraffined (not 
kerosined) paper Tlic authors find tliat preliminary debaemogiobinization and fixation of 
thick films arc unnecossar) Sufficient stain fox 25 slides is prepared bv putting GO or 70 
drops (13 cc) of Gicmsa solution in the staining dish and adding 75 cc of water The 
slides aro left in the stain for about half an hour Differentiation is obtained bj placing 
them lu distilled water for five minutes If the background is deep blue and tho leucocytes 
almost black the preparation is overstnuied TMn films ina> bo made on the aamo slide as 
the thick films at the other end and the labobng done with an ordinary lead pencil on the 
thm film The thin film can be stained Inter wjth Leishman's stain if it is necessary to 
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dctcinune tlio type of parasite, a line dravm across tlie slide ivitli a grease pencil prevents 
the stain running on to the tluck film It is unsafe to call anything a parasite unless it 
shows a red dot of chromatin associated with a blue mass of cytoplasm Stained films can be 
preserved by covering them with liquid parafiln, or vaseline, and stormg away from bght 
Immersion oil must first be removed with sjlol, after warming the shde shghtly, and the 
xjlol removed wath absolute alcohol When large numbers of shdes require staining, small 
pieces of cardboard can bo placed between the numbered ends, and the slides held in place 
by a rubber band The bloek of shdes can then be placed upright in the staining dish, with 
sufficient staining solution to cover the thick films at the other end 

TISSUE Eapid Diagnosis of Malignant Tumors, Dengler, B Zentralbl f Gynak 63 

457, 1929 

A nee seed sized piece of tissue is removed from the suspected part and dissected with 
the help of two needles m 0 9 per cent NaCI solution It is examined with high magmfication 
and almost closed diaphragm after the addition of a drop of 1 per cent acetic acid The 
nuclei of the tumor cells are counted according to their size The smallest nuclei present 
are counted with 1, the nuclei twice the size with 2, etc to 7 The result is expressed as a 
quotient of the number of different sizes counted divided by the total number of nuclei 
counted If fifty nuclei are counted, t!io quotient for caremomas is always above 0 1, usually 
0 14 The range, m general, is from 0 06 to 0 14 (from 3/50 to 7/50) The diagnoses 
were made from fresh tissue in 100 cases and later substantiated from sections prepared with 
the usual methods 

B TYPHOSUS A New Method of Isolation from Beces, Tifico, B Bull d Sez Ital d 

Soo Intern di Microbiol 1 275, 1929 

The author adds to the fecal suspension tjphoid agglutinating serum and, after stand 
lug, centrifuges 

The sediment is washed with normal saline, a new dose of agglutinating serum added 
and again centrifuged It is then plated 

STEEPTOCOCCI Prom Scarlet Pever, Erysipelas, and Septic Sore Throat, Tunnicllff, E 

J A M A 94 1213, 1930 

Tunnicllff reports that hemolj tic streptococci from typical cases of erysipelas produce 
a bright green on chocolate agar after from twenty four to forty eight hours’ growth, while 
those from scarlet fever cause no change or occasionally a shght greening of the medium 
after several days’ growth 

Immunologicallj (opsonic method), hemolytic streptococci from septic sore throat be 
long to neither tho scarlet fever nor the erysipelas groups They differ from searlot fever 
streptococci by causing chocolate agar to become green 

On chocolate agar, typical colomes of streptococci from scarlet fever are slightly 
granular and conical, and from erjsipelas smooth and convex, while those from septic sore 
throat aro very rough, indented, conical, or convex, and gun metal m color, with occasional 
blister hie tops ' 

INDICANEMIA Value of m Cases of Eenal Insufficiency, Monias, B L , and Shapiro, P 

Arch Int Med 45 573, 1930 

The following method is described 

Either oxalated plasma or serum may be used Plasma bas the advantage that one 
need not wait for the clot to separate from the serum, and in that it can be taken from the 
samples already coUcctcd for the determination of the nonprotem nitrogen, urea nitrogen and 
creatinine However, it is essential to use lithium oxalate, since potassium oxalate seems 
to interfere with the color reaction (as it does also in the determination of nne acid) 
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Serum has tho advantage that no special lithium otalato bottles arc required Tlio blood 
gamplo ciflj be placed in any available tube 

Tho following reagents are required (1) 20 per cent trichloracetic acid (2) 5 per 
cent alcoholic solution of thjTnol, (3) concentrated fuming hTdrochloric acid (clinically 
pure, specific gravity 1 10), containing 05 per cent ftrnc chloride (4) chloroform (Merck’s 
reagent, chemically pure) and (5) distilled water 

The following appar'itns is required (I) a 100 c c graduated cylinder, preferably 
with glass stopper (2) an Erlenm^cr flask of about a 200 cc capicity, and (3) a filter 
funnel 

Quantities may bo measured either gravimetncally or volumctncally Fivo grams or 
cubic centimeters of the separated plasma or serum aro placed in an Erlenmcyer flask An 
equal amount of distilled water is added The mucturo is precipitated by adding an equal quan 
tity, Je, 10 gm or cc of the trichloracetic acid The flask is then rotated for about two mm 
otes After five minutes the contents are filtered tnto the graduated cylinder Through a capillary 
pipette, 10 drops of the thymol solution aro added to the clear filtrate Then is added an 
amount of the hydrochloric acid feme chlondo solution equal to that of tho filtrate obtained 
The mixture is shaken well and allowed to stand for tno hours Then 5 cc of chloroform 
is added, and tho mixture is shaken for two or three minutes and allowed to stand The 
chloroform dissolves out the indigo and promptly settles to the bottom 

For accurate, quantitatiie readings, tho chloroform is pipetted off, and the intensity 
of its coloration is compared with an artificial or natural standard solution K Duboscq 
or Autenricth colorimeter is used for tlus purpose 

Preparation of the Natural Standard Three milbgnms of indican are dissolved in 30 
e c. of chloroform and placed m a graduated glass cylinder To this solution are added 30 
C.C of a 05 per cent solution of feme chloride in concentrated bydrochlonc acid, and 
30 capillary drops of a 5 per cent alcoholic thymol solution The m«ture is shaken well 
and left standmg for two hours The colored chloroform is pipetted off, and the remaining 
solution is shaken with another 10 c.c of chloroform which is added to tho portion previously 
removed This procedure is repeated until the total amount of chloroform is GO c c. This 
60 cc contains 3 mg of indiean 10 cc contains 0 5 mg, or 100 cc. contains 5 mg Bv 
using this chloroform solution as the standard the calculation of the unknown quantity » 
done as follows 

^ — milligrams of indican per 100 cubic centimnters of blood 

Beading of the unknown x 10 

If the coloration of the standard is too intensive, further dilutions may be made with 
chloroform Of course, these dilutions are taken into consideration in calculating the un 
known quantity 

Preparation of the Artificial Standard Indican cannot be obtained on the market 
It is cumbersomo to prepare and requires special technical skill and laboratory facilities 
The neceasitv of preparing an artificial standard has been recognued by earlier investigators 
Thus, Erick suggested a mixture of scarlet red aad origlaucm (Gruebler) For the artificial 
standard the authors selected two dyes which are found in every laboratory, namely, cosin 
(water soluble, yellow) and gentian violet The artificial standard consists of G capillary 
drops of a 1 per cent solution of gentian violet in water, 3 drops of a 1 per cent solution 
of eosm in water 10 c c of 94 per c«it alcohol and 30 c c of distilled water This mixture 
corresponds m tint and intensity to tho original standard of 0 mg of indican in 100 c c of 
chloroform From the stock solution, vanoua dilutions may be made, water being used as a 
diluent Besides being easily obtainable, this artificial standard has tho advantage of not 
fading Tho higher dilutions of the natural standard fade inth time 

To facilitate tlie dilutions of the standards the accompanying tables are given 



1038 


TIIC JOtjRX^Ii OF LVBOR\.TOKY AND CLINICAL JIEDICINB 


TvBIiEl (STVNDiRD 1) 


DiLraoNS or St^ndapd Solutions "With Eqdivvl'ents of Indican 


ANOINT or 

STOCK SOTUTION 

cc 

AiiorNT or 

CHLOPOFOPil 

ADDED 

CC 

EQUrVALENT OF 
IX'DICIN 
aiG i 

IXDEX OF 

INTENSITY OF 

IXDICAN 

10 

0 

0 5 


0 

1 

0 45 

4 plus 

8 

o 

0 40 


7 

3 

0 35 


G 

4 

0 30 

3 plus 

o 

5 

0 25 


4 

6 

0 20 


3 

7 

015 

2 plus 


8 

010 



•stock solutions of snialkr amounts ma\ be usefl 

tOui. iiun ir* <1 cubic centimtters ot th., stock solution corresponds to 5 mg of indican 


T\BL.f II (St\nd\RD 2) 

DlIATtONS OF “sTtNDtPD ‘^OLCTIONS WlTH EQUIVALENTS OP iNDICAN 


A lOiAT or 
STOCK SOLtTlON 
C c • 


amoint of 

CHLOROFOPM 
ADDED 
C C 


equivalent of 

INDICVN 
JIG t 


INDEX OF 
INTENSITY OF 
INDICANT 


10 

0 

0 05 


9 

1 

0 045 

1 plus 

S 

2 

0 40 

i 

3 

0 035 


6 

4 

0 030 

Trace 

3 

5 

0 025 


4 

6 

0 020 


o 

7 

0 015 



8 

0 010 

Negative 


9 

0 005 


■'rtlflciul stock = in.iui-T no amounts mae be used Solutions maj be prepared from the 

solutfons uatc-tSnt u as a^Uuent^ standard 

70n_ Hundred cubic Centimeters of the stock solution corresponds to 0 5 mg of indican 

CEBE^OSPINAI, FLirro New Mettod foi EsUmation of AlDuimn m, AxnaDd, E 
Bull Soc puth exot 22 337 ^ 1920 

The mctliod recointncndeS bv the author consists in the precipitation of albumin at 
ordimrv temperatures bv the foliotving reagents 


Acetic acid 
Carbon tetrachloride 
Alcohol, 9i per cent 


5 0 c e 
loco 
24 0 ce 


^ ' >ould be Tvell shaken and preserved in a colored and stoppered bottle 

0 ee me consists in pouring 4 c c of the cerebrospinal fluid into a Sicard’s tube and 
g a cast t c of the reagent At the zone ot contact of the two fluids there is a 
mi -N Precipi ate, the tube should then be stoppered and the two fluids 11611 mixed The 
results should be rc-id alter twen^r minutes in the usual wai 

It claimed that the results are comparable with those iielded by tbe classical 
proec ure, la le precipitate is even more regular and consequently the reading easier, and 
that it saves at least four and one hall hours i J 6 > 

Sice and Boissc in (Bull Foe path exot 22 679, 1929) report as foUows on tins 
^ »i j ° normal spinal fluids and those containing but slight excess of 

albumin the dififereuecs, although m irked, are not of great significant, but as the quantitj 
of albumin mcrca^cs so do the differences m values obtained 
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The conclusion reached is that Am lud a new method does not constitute any advance 
and should not replace the classical method of employing hot trichloracetic acid for five hours 

B DIPHTHEEIAE The Stoltenherg Stain Owen H H. and Band M. \m Jour Pub 
Health 20 42G 1D30 

The formula and procedure for Stoltenherg s stain arc as follows 

hralacliite green 0 2i)0 gm 

Toluidin blue 0 050 gra 

Ilcmatov^hn or logwood extract 0 010 gm 

Distilled water 100 0 cc 

Acetic acid 3 0 cc 

Ethyl alcohol 3 0 c c 

Stain for 1 minute Then wash the preparations with tap water and drj The granules 
appear red and the bodj green 

Tho stain is not recommended ns a substitute for Loeffler s alknline methylene blue 
stam for routine uso as it does not ns satisfactorily differentiate B diphtlionae from B 
xerosis and other nonpatliogenic forms with polar staining It is recommended ns a 
valuable confirmatory stain howcier since it aids in the differentiation of B dipbthcnnc 
from B hofmanni especially in young cultures and is a very short and simple procedure 

SPIEOCHETES Silver Starch-Gelatine Method for Tissues Warthin A S Bnt J Ven 

Dis 6 2o5 1929 

A For matorinl well fixed shortly after rcmoial from body 

1 Remove paraffin from coi or glass preparation pass through alcohol and water and 
place in tho oven in about 10 c c of 1 per cent lutnc acid for thirty minutes 

2 ^\a3ll in distilled water for ten lo fifteen seconds and then continue with the modified 
^\arthln Starry method 

B For m tonal poorly fixed or showing postmortem changes 

1 Remove paraffin from cover glass preparation pass through alcohol and water and 
place m 1 per cent nitric acid for one minute 

2 Wash in distilled water for ten to fifteen seconds and continue with the moflificd 
^^a^thm Starry method 

In the case of old tissues much over fixed in alcohol the following routine may be used 

1 Remove the paraffin from the cover glass preparation pass through alcohol and 
water, and place in nitric acid of 2 to 10 per cent strength for from fifteen to sixty minutes 
The greater the acid concentration the shorter the period cf immersion m the acid neecssarv 

2 Wash in distilled water from fifteen seconds to three mmutes Tho stronger the acid 
used the longer should be the period of washing 

3 Dip in 2 per cent sihcr nitrato and proceed with the starch gelatine method 
Longer development may be necessary anth the increased acidity of the section hut there 
results a lighter background with heavily stamed organisms and a cover glass almost free 
from precipitates 

This method of ‘freshening the ti sue Ins been used with great success m stock 
control tissue that has been kept in the laboratory for over twenty years in which it was 
becoming increasmgly difficult to obtain well stained spirochetes Hydrogen peroxide had 
been used with varying degrees of success but at the best was uncertain By the use of 
nitnc acid as above directed beautiful preparations are now easily obtained with this old 
material Tho spirochetes appear intensely black on an almost colorless background Other 
material which had been preserved under similar conditions but not for so long a period 
gave even better results Tlie sections dried on the co^er glass without the use of albumin 
fixative, become detached when the stronger acid solutions arc used for an hour or longer at 
a temperature of 30 to 40 C On the other hand in dilutions too great the tissues aro not 
sufficiently acted upon by tho acid to produce the proper result In fresh cases fixed for not 
more than several days and then embedded in paraffin the acid treatment should not be 
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prolonged in ease the fixation ivas poor or the spiroeheto on the point of breaking up ^hen 
feed, since the action of the acid tends to break up the spirals and give tlie beaded effect of 
egenorating spirochetes In such tissues the sections may be dipped in dilute acid for 
one minute, and a favorable tissue reaction thus established 

Directions for using the Starch Gelatine Modification of the Warthin Starry Method of 

smaller ones formol, larger pieces requiring more time than 

Dollow b^rrlrotaf' to 9G per cent alcohol for one hour or longer 

to 55“ C ges 0 a so ute ethyl alcohol for one hour each at a temperature 50° 

tempeLurT hour respectively at room 

of paraffin for hal/an hour ami T through two changes 

a HI 1 ^ hours each at 50“ to 55“ C 

o Block in paraffin 

flatten the section witho^ut transfer on to water oust warm enough to 

from bacteria must be used or them ^ I>istilled water free 

tto cover glass ^ ^ be a precipitate of silver between tlie tissue and 

7 The perfectly clean cover tilm le? 4 - 1 . 

edgo of the floatmg section and tim j ™n»ersed in the water perpendicularly at the 

Kumb.r 1 cov.rehp. of auit.hU albumin Jisitivo is usrf 

sections can be readily centered “’■® employed, and with a little practice the 

overnight at 35 ° Preparations are then aliened to dry for two hours at 55 ° C or 

two changes of x\lol, two changes^of^lh^ni flaming slightly and putting through 

10 The cover glass prepamT ’’ 

above or immersed directly m 2 treated with nitric acid solution as described 

perfectly c}e 7 n cover slip (the tissue Jiitratp, and placed face down upon another 

cover glasses adherent by capiHarv 'itt between the two cover slips), and the two 

containing sufficient silver nitri J ’'Plight at the edge of a clean bottle 

offiv IVhen nitric acid is used thrill " lower half of the two cover sbps 

c ore It IS put mto the silver must be washed as directed in distilled water 

11 The incubation m tho » i 

at 50 to JO C for from thirty solution should be earned out in a dark oven 

n-s 0 VC A dense fibrous and elastic i ° hours, depending on the typo of tissue 
nn ocs ono of fiver or lymph node *'”'**^ aorta, requires longer impregnation 

require less exposure to silver^Vnte tLn^ treated with mine acid 

12 The opposed coTor-sfins vnti <i. ° of adults, especially if overfised 

so uhon and the cover glass forceps sfinnei between them are taken from tho silver 

to slide tho glasses apart, as tho fissue " 

to w^hieh It ,s adherent The cover Zs Tin from the cover 

2 ncT ^ oontainer and ^tn « placed section side uppermost m 

vonTp/^^ “^fled to the starcl,'^ Aercloping mixture, consisting of 1 part of 

over It, so that a layer at least 3 m “®etone qmnol 5 parts (see below), i» 

Tho reduction is allowed to ^ ^^'® tissue 

brown appearance the section is of a medium yellow or pale 

The section is then removed f 

varm wafer to ensure removal of the stain ^®'^®^oper and washed for a few seconds in 

and gelatine 
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14 It 35 then paaacd through a 5 per cent sodium hyposulphite solution to remove any 
remaining silver nitrate 

15 "Wash 3n distilkd water, 90 per cent alcohol two changes of absolute alcohol two 
changes of acylol and mount in balsam 

DEVELOPING SOLUTION 

The developing solution is made up* as follows 

1 Ten grams of gelatine are dissolved m 100 cc of distilled water using a double 
boiler to prevent burning 

Strain while hot through a clean cloth into the stock bottle 

2 Ten grama of starch (Argo or Kingaford s) aro mixed with a few cc of cold 
distilled water to make a thick paste, and then 100 c c of boiling distilled water ore added 
This IB stirred and then poured into tbo hot gelatine in the stock bottle without straining 

3 Fivq c c of acetone are dissolved with 7 c c of a fresh 6 per cent solution of quinol 
and aro added to the starch and gelatine in the stock bottle, which is immediately tightly 
stoppered and vigorously shaken. 

4 Thia mixture la aliened to cool when it wiU become solid Whenever it is to be 
used it is placed in the oven and wanned until liquid 

5 Just before the developer is poured over the section a 2 per cent silver nitrate solu 
tion 18 added in the proportion of 1 t-O 6 and well mixed by pouring from one beaker into 
another several tunes 

The fewer the sections developed at one time the better the results but any number 
may bo done, as long as there is sufficient of tho developer to cover all to the uniform 
depth of 3 to 5 mm In this laboratory never more than eight sections are developed at 
once 

C If tho stock developer is allowed to stand in the melted condition for very long at 
a time it will settle to the bottom, m which case n vigorous shake will restore it to lU 
original condition It is nnneccmrj to add any preservative to prevent bacterial de 
composition 


BLOOD OBOXTPS Determination of In Cadavers Holzer r J K3in Wchnschr 8 2427, 
1929 

Hoker points out that the determination of the blood group in cadavers is frequently 
difficult because of the plasma of the blood which is not sufficiently clear to permit demon 
stration of tho agglutimns It is known that the agglntmins may also be found in other 
body fluids In cadavers the pericardial fluid remains free from blood pigments and from 
putrefactive bactena longer than other fluids, consequently it was considered the best 
material for the determination of the blood groups of cadavers The author states that 
this method was employed in a large number of corpses and it proved particularly valuable 
in determming tho blood group of cadavers of infants and of fetuses 

BLOOD PABASITES Demonstration of in peripheral Blood of Kala-Azar Sbortt H E 
Das S and Lai 0 Indian Jour Med Bes 15 529, 1927 

A drop of blood is placed at one end of a slide a second slide is applied to 
it, as in making an ordinary blood smear Tho second slide as soon as the blood has 
spread out along its edge, is pushed along the surface of the first with an even motion until 
the blood is almost exhausted At this point instead of continuing this motion as in making 
an ordinary smear tho slide is abruptly lifted off with the result that the blood smear ends 
in a straight edge stretching transversely across tho slide This straight edge is soroewhat 
thicker than the rest of the smear and contains a large percentage of the total white cell 
content of the drop of blood The white cells in the straight edge are all that it is neces 
sary to ezamino for the purpose of dotenmning with a fair degree of accuracy, the presence 
and numbers of Leiahman Donovan bodies in the peripheral blood 
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EETICUIiOCYTE COUNT In Normal and Almonnal Conditions, Priedlander, A., and 
Widemeyer, C Arci Int Med 44 210, 1929 

The following method, for which great accuraci is claimed, is used by the authors 
A specific pipette for the making of a blood dilution of 1 20, instead of the usual 
white cell pipette (dilution 1 10) is used 

A microscopic objective, givang a magnification higher than the ordinarj 4 mm lens, 
IS of adi iiitage The authors have used a No 7*Lcitz or a DD Zeiss The oil immersion 
lens c innot be used 

The solutions needed are 

1 A 1 per cent aqueous solution of brilbant cresjl blue We have used the Gruebler, 
natural analine and Coleman Bell dyes The Coleman Bell dje has given the best results 

2 A diluent solution containing 0 6 cm of sodium chloride and 0 2 gm of potassium 
ovalate to 100 c c of distilled water 

These are the stock solutions Thej can be kept indefinitely in a cool place As 
needed, another dilute solution is made up as follows 

Two cubic centuneters of the brilliant eiesyl blue solution (solution 1) is added to 
Sec of the diluent solution (solution 2) which makes a 02 per cent solution of brilliant 
crcsvl blue This solution (solution 3) must be made up fresh about once a week It is 
nccessorv to vary the dilution from time to time, depending on the dye used 

The blood is drawn up to the 0 5 maik of the pipette with a dilution of 1 20, then it 
IS diluted to the 21 mark wath the 0 2 per cent brilliant cresjl blue solution (solution 3) 
The pipette is shaken thoroughlj, allowed to stand for ten minutes or more and then shaken 
well again The blood is then ready for counting The ordmarj counting chamber is 
used, and the squares are counted as thev arc in the ordimrj white cell count In cal 
culatmg the result it must bo remembered that the dilution is twice that of the ordinary 
white cell count The blood, diluted in this way, mav stand twentj four hours without 
injurj to the cells, but after this period the count is not accurate To count the retioulo 
cvtcs, It IS ncccssarv to have a good light, prefer ibly artificial, and an especially high mag 
niflcation drv lens as before mentioned With this dilution of stain, the white blood cells 
stain dark blue The red cells have a pale jellow cast, but show up blue The reticulocytes 
are easilv recognized bj the blue reticulum or granules in their cvtoplasm The various 
forms of reticulocjTes, as enumerated by Sev faith, are brought out distinctly These vary 
rom the earliest forms, wath dense reticulum in the center of the cells, so that they re 

rranules”°™”^ showing only a few scattered basophilic 

"WTira normoblasts or megaloblasts are present, there is a distinct difference in staining 
rpction botweeu the nuclear and reticular material The nuclear material stains purple, 
the reticular substance stains blue 

method in c'licf objections to the Cunningham method which is the 

Cie ceL of thrwn'’d% , i the stain does not come in contact with 

It is much simpler “thanTomW iooo"mr'”T^" distributed over the slide 

fact bv this mptlind o f 1 ^ '®ds in a stained preparation As a matter of 

wl it;i eel count after r ‘=-'" ^ - - 

White cell count after some experience has been had with the method 

stoppered glass boUlet'^fot annrox strains of tubercle baciUi, after being kept in 

during the extraction sLkmg for tcn^miMteT' Tl'^ 

The ether insoluble hacillarv re,. I repeated four times 

. temperature with five vnl ^ remaining is then extracted for three days at 

five volumes of 95 per cent alcohol, shaking vigorously several times 
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For t]ic conduct of tJio test the **ffhcerjiJatcd Jndjcator ’ ja prop-ired eaciz tune es 
follows 

To 1 p'irt of filcohohc extrncl ether insoluble bicillary residue add 9 parts of 0 7 per 
cent 'jJeohohe solution oi chohstcrol 

To 1 part of tins mixturo add 2 parts of u per cent aqueous solution of sodium 
clilondo and immediately ahalce vigorously Then add a further 12 parts of 5 per cent 
sodium chloride aqueous solution and again shako Itiinlly add 15 parts of 50 per cent 
neutral glycerin and again shake vugoroualy 

The test 

Place 0 1, 0 3 and 0 S c c of scrum to be tested in each of three agglutination tubes 
and to each add 05 ce of ghterimtcd indicator Shake uell and incubate at 3i C 
orcrnight 

A positive reiction produces diflnitc agglutination of cholesterol particles thus clearing 
the fluid 

EETTOULOCTTES Determination of Holboelb S A Ugeskr f Laegcr 91 1077, 1929 

The following technic has been used in the autlior’s department with S'ltistactory 
results Pheo in a small receptacle 25 cc of I per cent brilliant cresyl bl in a 09 

sodium chloride solution (the pipette may be utibred which serves for tho counting of white 

blood corpuscles) To this add 01 cc blood (taken for ctampio mth tho pipette which 
serves for tho blood sugar doteraunation) After careful mixture of the blood and the 
staining fluid the smear preparation after half a minute is rtadv for tho cover slip, etc 

IVhen tho specimen has been dried m the air it is fixed for three minutes in pure 
obsoluto laethTi alcohol Under this treatment the color ujll disappear except in the vital 
Btainnblo substance The mcthvl akohol is poured off snil the usual Giemsa stain is 
applied, treating the specimen v ifh a freshly prcparctl dilution of tho Gicmsa solution for 
PomiRowsky stains (Grucblor and Co) 35 drops j>er 30 cc or distilled witcr After 
fifteen minutes it is «a lied with distilled water and tlie specimen is dried with several 

layers of filter paper Specimens prepared in this manner extremely rapidly show tho cx 

astoaco of reticulocytes The vital stained substance is colored blue and differs sharply from 
the pale red fundamental color of the red blood corpuscles 

TTH.T.MTA The DIaro Color Peaction iD Bublnowltch I M Vreh Int Mod 45 282, 1930 

A positive dinzo color reaction is not found in any condition other than severe kid 
ncy damage 

A positive reaction may frequentir be foutt<} m persons with sever© kidney damage 
and such persons may recover bueh t iscs include the albuminurias of severe infections 
tho well recognized form of acute iicjhntis with pallor edema etc acute exacerbations 
of chronic uophntis meclumc-al obstruction to the unn itj flow, surgical lesion of tho kid 
ncys with urinary retention and the nnunn of diabetic coma 

When acute evnterbations of the disease arc eicluded a positive reaction occurring 
during tho course of chronic nephritis hag invariably at least in our experience meant 
unfavorable prognosis 

Whon all of tho aforementioned factors arc given consideration the test is of value in 
differentiating uremia from cerebral artt riosclcrosis 

BACTERIOLOGY Detection of Ammonia Production In Agar Slants, Hansen P A J 

Bactenol 19 223, 3930 

1 cc of n solution of thvmol and 1 cc of a hypobromitc solution arc added sue 
cessively to the culture and allowed to act for twenty minutes If ammonia is present, the 
mixture becomes blue or grconisli blue The blue color may be extracted br means of ether 
in which it IS soluble, resulting ifl a deep red violet color The reaction m nlso given by 
certain aliphatic amines and by glycine It has the advantage over the Thomas test of not 
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using a hypochlorite The hypobromite is more easily prepared fresh and of defini 
strength each time it is used This is done by mimng bromine water with sodium hydros 
Like the Thomas test, only weak solutions give the ammonia reaction 

SPINAL PTfirm Bicoloied Guaiac Test, Latham, O Med J Australia 802, Nov St 

The reagents 

1 British Pharmacopoeia tincture of guaiaeum resin, 20 per cent in alcohol 
sample freshly made up can be got from any chemist 

2 Brilbant (diamant) fuchsin, 0 5 per cent in absolute alcohol 

3 Naphthol green, 0 5 per cent m distilled water 

4 10 per cent sodium chloride from which we make the 0 2 per cent s i 
the spinal fluid dilution 

5 A 0 5 per cent solution of anhydrous sodium carbonate 

Keep all in dark glass stoppered bottles in a cool place 

Preparing the colloidal solution 

Place 40 c c of distilled water in a small Erlenmeyer flask, then pout 
side of flask with pipette, 0 22 c c of guaiac tincture in 9 c c of absolute 
added), lightly and continuously shaking the flask The suspension sho 
white, transparent and only feebly opaque to overhead light Still agit 
circular manner add 2 c c of naphthol green solution As soon as the n 
add 0 3 c c of the diamant fuchsin solution The result should be a cheri 
slightly opaque misture to overhead light Some samples appear purp 
but seem to act After twenty minutes it is ready for use 

The test The usual series of dilutions are made in ten small ti 
lA c c of spmal fluid is placed in the first two tubes Then stai I 
tube, add to each tube % c c of 0 2 per cent saline, containing 
sodium carbonate to each 100 c c of saline The salme mixture shoii 
the strong sahne solution Begmmng from the second tube, transi 
and after mixing i/ c c to the fourth and so on, as is usual wit ' 
each tube then add cc of the colloidal suspension Gentlj shake 
Eesults No change — 0, the solution remains unchanged, red 
hght red color with slight precipitate, 2, greyish red color with ■ 
greyish green color, red precipitate, 4, vivid green color with red 
tube Bead after twenty to twenty four hours A typical parr 
read 4443321000 as in the gold solution test 

ANEKOBES a Simple Method for Petri Dish Cultures, Hemr 
J Bactcriol 19 101, 1930 

The petn dishes are poured as for aerobic cultures, e\c 
agar, not exceeding 8 c c , is used The plates are allowed to 
in a vacuum desiccator over a dish contaming water at aboi 
placed directly at the bottom of the desiccator It is desirabh 
cover bo warmed gentlv to about 45° C The desiccator is 
suction pump and evacuated slowly until the water boils, and 
tra»- Just before boiling ceases, the desiccator is 

- for the desired length of tune The rat 
n rtes or more are required for completion 
ihod IS, therefore, a combmation of evacuatio 
the air which has, as compared wath the use 
hat it IS the same substance as that in whic! 

’ expense or special equipments are requirr 
leal atmosphere satnrated with water vapor ' 
of the agar, no matter how long the perioi' 
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Nutrition and Diet m Health and Disease'' 

*T'HIS Js a book Tfhjch the plijraician m general should welcome with enthusiasm for if 
* there is anjthing concerned mth the practical application of dietetic principles in health 
or disease which he will not find discnssed its omission tnll bo without significance 

Tt^th the help of this book the frequent inquiry, what may the patient have to eatf” 
can be answered with specific detail and not m the general terms so often meaningless to the 
fanaily 

The book u divided into three parts 

Part I (2S0 pages) discusses completely in a thoroughly understandable wav the need 
for food and its utiliration, food products, and diet in health, including an excellent dis 
cnssion of the feeding of infants, children of school age and adults 

Part H (295 pages) takes up nutntion in disease from the standpoint of diseases in 
which diet « of paramonnt importance and diseases in which diet is of varying importance 
In all instances the directions are detailed, clear and specific inrlnding numerous menus 
and recipes 

There is an excellent chapter in this section on diet in obesity and leanness which is 
well worth studying in the dais of indiscnnunatc entbusiasin for reducing 
Part III (87 pages) consists of tables and charts of a general nature 
There arc few books on diet which should prove more useful than this to the practitioner 
or the dietitian It can be highly recommended. 


Chntcal Atlas of Blood Diseasesl" 


'T'HIS volume, whfle small contains a large amount of material of great value to the 
* physician. 

The authors have attempted to produce the essential features of a textbook of hematologv 
as well as an atlas showing the striking features of blood dyscrasias 

It is not intended of course, to be encjclopcdic but rather to present in succinct form 
information applicable to the recognition and differentiation of the more common hematologic 
findings in disease 

The book begins with a glossary of the terms encountered throughout the book. Then 
follow five colored plates concerned with the nonnal and abnormal blood cells and their de 
velopment Nuclear indexes are then touched upon briefly, the remainder of the book being 
devoted to vanons diseases in which blood changes arc cnwountcred, marked or significant 

The colored plates are well done and excellently reproduced 

The book sbonld be well received by the physician and student and tnU undoubtedly 
be nsed as a reference 


Nutrition and Diet In Health and Disease By J S MD Professor of 

Medicine uSveralty tS^Alabaroa. Cloth 7BS pages numerous Ublcs W B Saunders Co 
Philadelphia Pa 

fCI/nlM? Atiittt Af ntaod Diseases By A PJuer Research Pflthnjojf t Cance 
London and s'^TFyart Physician Bollngbroke Hospital ^ndon aott W pares SC lUustra 
tlona of which 32 are In color P Blakiston s Son & Co Inc Philadelphia Pa 


^OTI: In 80 far as practicable the book ren^w section will present to the reader (n) 
interesting knowledge on the subject under discussion, culled from the volume renewed 
and (b) description of the contents so that the reader may judge as to hia personal need for 
the volume 

We trust that the scientific information pnnted in these pages will make the reading 
thereof desirable per sc and nil thereby justify the space allotted thereto 
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Determinative Bacteriology ’’ 

T he Lelmnnn and Neurnmn Atlas of Bacteriology with its wealth of invaluable and 
unique colored plates needs no introduction to the laboratory norker 

This new and extensivelj reused seventh edition, excellently translated by Dr Breed, 
will undoubtedh receive a warm welcome not only from those to whom the work is new, but 
also from those who have long used the prenous editions 

In this first volume, as before, are presented a large number of colored illustrations of 
bacteria as well as a brief but comprehensive section on technical methods 

One can onh hope that Volume II will not be long in following its predecessor 


The Penicilliaf 

ESPITE the fact that the penieiUia on the one hand are important agents for the ripen 
mg of cheese, and on the other, frequent sources of spoilage in fruits and various food 
stuffs, attack fibers, wood and paper, eontammate cultures in the bactenologic laboratorj, and 
at times are etiologic agents of disease m the human being, verx little S3stematic or detailed 
information concerning their characteristics and activities is available 

One cannot, at first, appreciate the incalculable labor entailed m the accumulation and 
classification of the information which has made this book possible It represents the work 
of twenti a ears 

The volume deserves and doubtless will receive a warm welcome from mycologists as 
well as all those in whose field pemcilha are encountered, because of the tremendous amount 
of information it contains concernmg this species As far as is at present possible it furnishes 
for the genus pemcilha infoimation analogous to that found in determinative bactenologic 
manuals 


The Nuising of Infectious Diseases!}; 

VEET well written small volume which phvsicians can safelj recommend to nurses who 
are attending eases of contagious disease After a general discussion of infection, the 
prevention of contagion, and the general management of infectious diseases, the following 
specific infec^ns are discussed, scarlet fever, diphtheria, measles, German measles, smallpox, 
chickenpox, typhoid fever, whooping cough, memngitis, poliomj ebtis, epidemic encephalitis, 
tuberculosis, and the venereal diseases -'ll 

Those forms of treatment have been discussed which are usually left to the nurse to 
carrj out, or for which she must make special preparations 


Nerve Tracts of the Brain and Spinal Cord% 

A phvsiologr, and organic pathologv of the tracts of the central 

js ciu ro uselj illustrated This aolume differs from the few outstanding 
iicurolorrv an anatomy, in that it contains much on applied anatomy or 

tIc dw’ " i“/ diagnosis 

neurologic disea^’ > 'ung attitudes, postures, and movements in the different organic 

neurolog ic diseases arc especiallr useful 

English Prof Dr K B Lehmann and Prof Dr K O 

G H ^Slcchert A Co (Alfred Hafner) New York^ Breed Cloth (D pages of colored plates 

payc' on figures XV llllams 'Wll'kl'nr^ Chemlstrj and Soils Cloth 043 

tlw G^e^r:ir^i"r?,n??ol'nc^%fo?l?‘‘tles^“ ^ 

\7pUerNer.ogv 

Cloth page, i,r, Xork, The Macndimi Companj 1927^ Anatom j University of Texas 
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The Autonomic Nervous System^ 

*^nE ad\ent of surgerj m tlio domain of the autonomic nervous sjstem lias of recent >ears 
* produced increased clinical interest The volume under rcMev. is an authoritative com 
pilation of what we know about the aatononuc evstem todaj Two thirds of it are taken 
up with anatomj and phvsiologj and the remainder vath its pathologi and clinical studi and 
treatment 

The term t»to/«nfory nmoiM system was first applied nearly two centuries ago but 
this term is inappropriate because mam of the reactions of the so called voluntary nerves are 
not subject to voluntani control and because the nenes suppljang certain of the visceral 
organs are not wholh free from voluatan intluencea 

Tho term sympathetic vias introduced in 1732 bv ^Vinslow who bclieied that a ajuipa 
thetic nerve sistem coordinated the functions of tho different organa and that the sympathies 
of the bodi were brought about through these nerves Vnothor term yanffttomc nenes aug 
gested b> Johnstone in 17C4 has not lasted 

Fichat proposed the t<rm leyetatiic nmous system m 1800 because ho believed that 
tho life of the organism ivas made up of two t^-pcs of life animal life and organic veg 
etative life 

Langle\ in 189S proposed the term aulonomte although realizing that tins term sug 
gested a much greater degree of mdipcndente of the central nervous sjstera than xn fact 
exists 

There is an excellent critical discussion of the results of sympathcctomj and gnnghonec 
torn) operations as thev arc cmplojcd in various diseases today 


Outlines of Pathologyt 

W HILE tius IS a textbook on patholog.v it is in no sense tlie usual dr> classification and 
morphologic and structural discussion The author has endeavored with great success 

to mako his pathologj a living subject Indeed be seems to hare taken as Ins thesis the 

concept that the pathologist instead of dealing with death and with dead structures is deal 
mg with life and living structures that diseases arc phjsical processes of the body and as 
much a part of life as health 

It 13 a rare experience to pick up a textbook of pathologv and feel impelled to read on 

and on This is such a work '^e might well describe it as a pathology written by a 

philosopher It should be most widely read 


Endocrine Disorderst 


A SHALL practical monograph on tbo clinical study and treatment of cndoerino diseases 
"Wlale it touches on disease of the various organs its greatest value to the clinician will 
bo m its discussion of the growth djstroplues The average maa of inteUigencc lias no dif 
ficuUy in recognizing obesity but is often a bit at aca as to whether it is of pituitary or 
gonadal ongin or due to other endocrine derangement The volume under renew will aid in 
classification of this type of condition and offers helpful therapeutic suggestions xn so far as 
therapy in this field is of value 


The Autonomic Nervous Sjst m Albert Kuntz PhD HD Professor of Anatomy 
In St LouJs Unhersitj School of Medicine Illustrated with ''0 Engravings Cloth pages 670 
Lea A PebJger Philadelphia 10 0 

tOutllnes of Pathologi in its Historical Philosophical nnd Scientific Foundations \ 
Guide for Students and Practitioners of Medicine B> Horst Oert''! Strathcona Professor of 
Pathology McGill "Unlvcrsltj Montreal Canada Cloth pages 4’’0 Montreal Renouf Pub 
llshlng Co McGill College Avenue 

tEndocrine Disorders Bv Profe<»sor Hans Curschmann Director of the Medical Clinic 
University of Rostock III X\lth an Introduction bj Franz Prange Doctor of Medicine and 
Philosophy As Istant at the Medical Clinic Univeralty of Rostock IM Humphrev Milford 
Cloth pages 1S8 Oxford Unlveraltj Press Vmertcan Branch Ivew York. 1033 



1048 


THE JOURNAL OU LABORATORY AND CLINICAL MEDICINE 


Clinical Physiology‘s 

U NDEEGEADTJATE physiology stands as a preparation for our understanding of cbnical 
medicine Too often, 'when we have completed the latter we have forgotten much of the 
details of the former The volume by McDowall is offered we may say as an advanced 
physiology, presupposmg an understanding of cbmcal medicine It is in essence an applied 
phisiology, the physiology of disease It covers somewhat the same lines as that foEowed 
in Hewlett's Eunctional Pathologj 


Diagnostic Methods and Interpretations in Internal Medicinet 

"^HIS IS, m essence, a work on physical diagnosis and the interpretation of laboratory 
^ Ondings Considerable space is devoted to the techmc of physical examination and special 
manipulations such as lumbar puncture and to the interpretation of observations A small 
section IS devoted to the form of the periodic health examination The volume is quite com 
pleto and abundantly illustrated 


The Conquest of Cancer§ 

' I 'HIS volume may be divided into two general subdivisions, first a discussion of the na 
turo and cause of cancer, its pathology, the manner in vhieh it affects different organs, 
its treatment by methods other than radium, and, second, the radium treatment of cancer 
Some space is also devoted to the use of radium m nonmalignant diseases 

The author believes that surgery is of benefit in about 50 per cent of cancer cases, 
X ray in 10 per cent, and radium either alone or in conjunction with surgery or x ray in a 
verj much higher proportion In advanced cases where it is a matter of relieving pain, 
lengthening bfo and minimizing the disagreeable symptoms, x ray assumes an importance 
equal to surgery and radium 

He recommends surgery in cancer of the alimentarj tract, except the rectum, mouth, 
throat, and esophagus, cancer of the central nervous system, bones, the breast, the body of 
the uterus In cancer of these organs, however, lie believes that operation should be pre 
ceded bj the use of x raj or radium 

N ray is recommended in conjunction with radium in rapidly growing sarcoma and in 
conjunction with surgerj and radium in cancer of the breast 

Badium alone is preferred m all cancers of external parts, the cervix, the bladder, and 
malignancy of the mouth, throat, and esophagus and rectum and in sarcomas and uterine 
^=itter group comprises about 40 per cent of aU neoplastic growths 


RelaUon to Modem Diagnosis and Treat- 
McDowMl D Sc^ w Students of Medicine By Robert John Stewart 

I^Kon “|lth"in^Int?ol^tro;^\"^^W D^^SS^to^n*’^ P If I ^Emldtu^ 

pages 383 New York 

berg MD^FACP®‘''Assistnnt Medidn^ Bj Samuel A Loevm- 

Elsmnt :^ 5 slclM to the Medicine Jefferson Medical College As- 

Hospital The Isorthem T Physician to the Philadelphia General 

formerly Assistant Professor nr^ Eagleville Sanatorium for Caonsumptives 
U^hlStj of pSinijlvan^^^ Medlco-Chlrurglcal College and the 

11 H C^S^^Instrnrtnr*^i^^Qi ajid Other Methods By B'^n'e! Thom'**! Quly^p 

i^w of th^e American MeSi^l^JtoSuon MYm^^^^^^ Nebraska College of Medicine Fd- 
voincement of Science Nebmsi^ AcXmv of Asso^claUon for the Ad- 

American Radium Society Fellow of the Anmrlcan R^Iologlcal Society 

the Radium Hospital of Omahm Illustrdted'^th al? Radiology etc Director of 

Phla. F A Davis Com^ny Publishcra ^ Engravings Pages 639 cloth Phlladel- 
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EDITORIALS 


The Sugar Content of the Blood 

C’OR more than fifteen years we have possessed methods for the estimation 
of blood sugar which have been adequate for practicallj all clinical pur 
poses At present the choice of satisfactory methods a^a^Iable to the clinic 
IS very large Although these methods depend upon a varietj of analj tical 
principles, colorimetric, volumetric, gravimetric gasometrie and polariscopic 
methods having been used, most of them have been built around the reducmg 
action of glucose, in particular upon copper reagents It is of mterest m this 
connection to note that as far bade as the time of Claude Bernard a violent 
discussion arose as to the rehability of copper reduction tests in the estima 
tion of the sugar of the blood * 

With the introduction of our present blood sugar methods most of which 
are sufficiently simple to permit their use in the clinic, it was generally con 
ceded that the results obtained were probablj slightly too high duo to the 
interference of other reducing substances m the blood It was quite justly 
felt that it mattered little uhethcr the normal blood sugar was actually 100 
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mg pel 100 c c or odIa 80 mg , as long as tlie metliod gave consistent results 
It nas aiguecl that the gi eater pait of the reduction must be dependent upon 
glucose, and this was iinquestionablj’' the chief vaiiable Furthermore in dia- 
betes, tlie clinical condition in ■which the determination was most used, a rise 
of 50 to 200 per eent was geneiallj encountered and might reach 1000 per 
cent Obiioush the reducing nonsugais could not have an appreciable influ- 
ence on such changes 

&bght hTpergl\ cemias may be obsei'sed m othei conditions notably m 
hi peithi loidism and nephritis Some woikeis have questioned the reliability 
of the sonienhat higher findings m nephritis ascribing the increased leduc- 
tion to the influence of the letamed nitrogenous waste pioducts While some 
of the bodies, notablj' creatinine mav influence the results obtained, they do 
not bi any means account foi the Inperghcemia obseived, and f urtliermoi e, 
quite maiked fluctuations in blood sugai mu's take place ivitli little change m 
the known nitrogenous constituents- Recently Lyttle and Hearn^ have com- 
pel ed the Folin-Wu and Benedict (copper I) methods on bloods showing 
mtiogen letention and found that the nonpiotem nitrogen of the blood bore no 
relation to differences m the sugar content obseri ed b\ the two methods It ma-v 
furthei be noted that the earbohi drate tolerance is decreased m both nephritis 
and h^pelthyroldlsm, and the blood-sugar toleiance cuiies obtained resemble 
those found in mild diabetes 

It has long been lecogmzed that m hj poendocrine conditions, the pan- 
el eas excepted, comparatively low blood sugars are encountered Hypo- 
ghceniias have been observed in myxedema, cretinism, Addison’s disease, 
pituitary disease and also in some diseases of the liver, such as acute yellow 
atropln and certain forms of cinhosis Very low blood-sugar values may be 
encounteied aftei o\ei doses of insulin Do the convulsions and other symp- 
toms occur nhen theie is an appieciable amount of glucose in the blood, or 
only when the siippli of glucose is completelj’’ exhausted? It is obmous that 
such questions can ouh be answeied when data aie a^allable for the true glu- 
cose content of the blood 

The name of S R Benedict has been linked with evei'\ great advance in 
0111 sugar methods during the past tweuti jears In 1909 he intioduced his 
single qiialitatne reagent now almost univeisally employed as a qualitative 
reagent for sugai in mine and this nas folloned tno years later by his quan- 
titatn e leagent In collaboration with Lewis'* he intioduced our first color- 
inietiic method of blood-sugar estimation in 1913, final publication of the 
method appealing in 1915 Some leais later, lealizing that the ^allous blood- 
sugar reagents neie apparently reduced by substances other than glucose, he= 
attempted to piepaie a copper reagent which nould be more specific foi 
glucose and in 1925 desciibed a reagent which nhen applied to the PoUn-Wu 
tungstic acid filtiate, gaie results definiteli lowei than those obtained bj the 
Folin-Wu method 

Polm admitted that the lower lesults obtained bi Benedict were prob- 
abh nearei the tiue \alues for glucose, but objected to some of the chemical 
principles iindeiBing Benedict s new method He suggested a leagent which 
lie thought preferable but one that gai e essentialh the same results” At about 
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the same time llarnccF applied the Fohn ^Y^^ method to blood tttiich had been 
precipitated bi a meieuric reagent, iiliieh lemoies piaoticallj all the nitro 
gen and obtained lalucs in essential agieement with Benedicts new copper 
method 

Almost simultaneoiish luth the pubhtatioii of Benedict’s copper Method 
I, Van Sljhe and his eoworkeig* made an iinpoitaiit contribution bj showing 
that the residue of leduemg substances after jeast feimeiitatiou amounted to 
10 to 30 mg pel cent in teims of glucose The use of least in the detei-mina 
tion of the nonsiigai i educing substances in blood has been implojed to ad 
vantage bj Foliii and Siedberg Soniogj i, and Benedict Foliu and Siedbeig" 
found that iiith the new Polni method and nonfeimentable reducing sub 
stance amounted to 5 oi G mg per 100 cc whereas with the Polin Wu 
method it was largei (about 22 mg judguig fiom then data) Somogji has 
published seienl papeis dealing uitb the noiisugar itduomg substances of 
the blood, following jeast fcimentition With Kramer,’" be found that the 
reducing nonsugar, as detei-mmed bi the Shaffer Hartmann method, amounted 
to about 22 mg mid that the determination of the tiue sugai bj three diffei 
eat methods jicldcd essentiallj identical rallies Somogyi” further observed 
that moie than 75 pei cent of the noiisugar reducing substances was in the 
colls the aieiage nlues on 36 bloods being 8 mg for the serum and dO mg 
for the corpuscles 

Appaicntlj feeling that his copper Reagent f fell just short of measuring 
the glucose content of the blood Benedict” elaborated another copper Eeag 
ent II which he beheies giies veij closelj the tiue glucose content of the 
blood when applied to the Folin Wu tungstic neid blood filtrate As a result 
of fermentation espeuments and obseriatioiis with tins new method, Benedict 
concludes that the Foliii Wu technic iields (iguies for the blood sugar which 
average about 22 mg pei 100 c c of blood loo bigb 

It 13 a well known fact that the Hagedorn Jensen” method so ranch used 
in Europe, gives soimwhat lower lesults than most of the methods emplojed 
in this eountrj This method eiuplojs a zinc salt ui the precipitation of the 
protein Somogji’' has earned out blood sugar determinations on the blood 
filtrates aftei a similar zinc precipitation and obtained essential!} the same 
results with four different methods on 35 separate blood samples indicating 
that the zmo precipitation lemoves the iionsugai reducing substances The 
methods used vveie the Shaffer Hartmann (modified), Foliii Wu Fohn, and 
Benedict II 

Prom the foregoing it is apparent that tlic older blood sugai methods 
such as the Folm Wu and Shaffer Hartmann give results winch are appioxi 
mately 22 mg too high while the Hew is Benedict (and the Mvers Bailej, and 
Benedict modifications) jield figures which aie pi obablv slightlv higher 

Now that It appears to be defimtciv established that normal blood con 
tains about 22 mg of nonsugai i educing substance per 100 cc of blood one 
naturall} raises the question as to the natuie of this i educing substance or 
substances Prom the work of Somogvi it would appear that more than 75 
per cent of the reducing nonsugar is present m the corpuscles In the same 
issue of the Journal of Biological Cliemistuj, Benedict and Newton” have re 
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ported observations in harmony "with this finding, "which go a long "way tO"ward 
explaining the 22 mg of nonsugar reducing substance obtained with the Folin- 
Wu method They are of the opinion that the 50 to 100 mg of glutathione 
presumably present in 100 c c of blood exercise a large pait of this reducing 
power and have presented some data in substantiation of this They do not 
believe that the thioneme present ordinarily accounts for more than 1 or 2 mg 
of reduction per 100 c c of blood, aVtbongb occasionally it might amount to 
4 to 5 mg 

It would appear therefore that the very perplexing problem as to what 
was the true sugar (glucose) content of the blood, which has been a topic of 
discussion fiom the time of Claude Bemaid, had piactically reached solution, 
and further that we will not have long to wait for a satisfactory explanation 
of the nonsugar reducing action of blood 
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The Significance of Achlorhydria in Pernicious Anemia 

/^FTEN the discovery of the cause of a disease leads to improvement m 

treatment New methods of treatment of syphilis followed rapidly after 
the demonstration of the specific organism of the disease Occasionally this 
sequence of events is reveised and the successful treatment of a disease re- 
sults in new light on etiology as illustrated by new developments in perni- 
cious anemia 

The exact cause of pernicious anemia is not settled Recent work offers, 
however, much evidence relative to the etiologic factor or factors concerned 
in the characteristic clinical symptoms and pathologic picture The two con- 
stant findings in the disease, which together are almost pathognomonic, are 
the achlorhydria and the macrocytosis of the red blood cells The macrocy- 
tosis IS an expression of a difficulty in maturation or normal growth of "the 
erythrocytes The exact meaning of the achlorhydria has not been clear 
although everj student of the disease considers the absence of free hydro- 
chloric acid in the stomach as a clinical finding necessary for the diagnosis of 
the disease 'SVhen pernicious anemia was considered a hemolytic disease, it 
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seemed probable that the development of a toxin responsible for the blood 
destruction might be facilitated by the absence of free acid in gastne diges 
tion Certainly the hemolytic conception of the disease and probably all 
toxin theories of the disease must be given up The primary trouble in blood 
legeneration is probably the lack of some substance which normaUj influences 
the bone marrow and is nccessarj for normal red cell formation 

The demonstration bj biinot and Murphy* of a specific antianemic factor 
in liver has not soli ed the problem of the actual cause of the disease, although 
offering convincmg eiideuee that the disease is a deficiency one It is reoog 
mzed that the principle is not specific to the liver although this organ is still 
tlie most satisfactory source of supply Manj other organs contain it Ke 
cently it has been shown by Zerfas and Koehler that adrenal extract may 
have a stimulating effect similar to bi er extract The pnmary source of the 
specific principle is as j et unknown It is quite possible for instance that the 
liver IS only a storage point and not a site of formation New developments 
throw some light on this phase of the question 

Castle m studying the relation of achlorhjdna to pernicious anemia 
found that the stomach of normal persons secreted a substance which could 
develop from meat the principle necessary for the maturation of red blood 
cells Meat when digested with normal gastne juice gave the typical retiou 
looyte response when fed to patients with pernicions anemia Beef muscle 
digested with hydroohlono acid and commercial pepsin gives no such an 
effect These results suggest in view of the constancy of the achlorhydria 
that the pnnoiple responsible for the normal maturation of red cells is a gas 
trie secretion other than hydrochloric acid or pepsin The achlorhydna is 
onlj an evidence of this lack of some pnnciple responsible for the disease 
rather than being itself responsible for the disease 

Later work adds further evidence of the truth of this view Sturgis and 
Isaacs’ and Sharp* have found that desiccated stomach of the hog when fed 
to patients with pernicious anemia produces the blood changes cbaractenstio 
of bver extract and a remission in the disease Conner’ reports similar results 
Sturgis and Isaacs eonolude that “the observations so far are in accord with 
the idea that patients with pennoious anemia evidently have lost or have 
never had the ability to secrete a substance in their stomachs which has the 
power to produce blood maturing substance from food ’’ Thus the evidence 
aeoumulates that pernicious anemia is a deficiency disease The lack of a 
necessary principle leads to difiiculty in bone marrow function as evidenced 
by the macroeystosis of the red cells The evidence further indicates that the 
deficiency is pnmarily a gastne one, the disturbance in gastric secretion being 
shown objectively by the achlorhydria 
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News Item 

The "Ward Burdick Eeseaicli Gold Medal presented annually by the Amer- 
lean Societ} of Clinical Pathologists for the outstanding piece of research 
done bt one of its Fellows, vas au aided this year to Dr H J Coiper, Denver, 
Colorado, foi his vork on isolating and cultuiing the tubercle bacillus Dr 
Coipei was also made President-Elect of the American Society of Clinical 
Pathologists at the lecent comention held in Detroit 
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SYMPOSIUM ON ARTHRITIS 


THE PRE'^ENT ST \TI S OP HIC PROBLEM OP ARTHRITIS 


B\ Rvurit PFMnpRroN ' IIS MD Philvdelphiv 


'■pHE piobkm of nitlintis Ins uccnih eotucd upon n non phase of do 
sclopmoiit Stignant and neglected foi manj seals inteicst in it has been 
reused and has hceomc ictiic Clinics for the stud> and treatment of the dis 
case hate aiiseii nithm the last three oi four jeais in ill parts of the countrj 
It niai be ntll to enumerate bricfli at the outset the chief deeolopments 
nhich hue taken place m regaid to the pioblem of arthiitis both intcniallj and 
e\temaUj Thej aie ns follows 

Recognition of the economic impoitanec of nrthiitis mth consequent pies 
sure from the industrial noild that more be done about it, establishment of 
the Amenean Committee for the Control of Rheumatism foi coopeiation in an 
almost world mde me cstigation of the question general recognition of two 
main morphologic tijics of the diseisc lecognition of heieditaii and con 
stitutional influences togethci with the existence of prodromata wliioh often 
allow the disease to be anticipated, eealuation of the problem of focal infection 
to which exticmc nluos haie often been attached, renewed ini estigations of 
joint tihSus for infecting organisms, appreciation of the CMstence of a dis 
tiirbance of phjsiolOoi , the so called dniamic pithologi which is at least parlh 
responsible for the actual morphologic changes and semiptomatologj of the dis 
case, recognition of tlic latioiiale back of certain useful foians of therapj ex 
tension of the application of these forms of thciapi and the dcielopmont of 
new measures along the same lines, fuller endence leading to appieciation of 
some of the factors operatise to produce and perpetuate the disease espccialh 
through the intestinal tract together wath vaiious therapeutic implications at 
taching to tins, wader recognition of the influence of bodj posture upon deieiop 

Chnitman of th? American Committee for the Control of Rheumatism 
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isteiicc of mail} conditions and perhaps m no othci more than in arthritis E\en 
nhen It docs so act, ho\\c\cr, the lole is one of piccipitation rather than, funda 
mentnlh, of causation Tlio norld is full of individuals surcharged with focal 
infections ^et vlioll} free from arthritis Noi does rcmo\al of infections neccs 
sarih mahe the arthritic veil or caen better Medical intcicst has been focus 
mg too Jong uiion the calibci of the bullet uhieh killed the man in the holdup, 
and too bttlc upon the state of socict} winch encourages and peianits holdups 
to occur at all It can he made cleai toda} to am dispassionate mind that 
factors apparenth unrelated to bacteiiologic aetnit} and infection, in the usual 
sense of the vord, maa bring about the s}mptoTns of aidhritis of cither atrophic 
or h}pcrtrophic t}pe 

Polloviiig iceognition of tlie impoitancc of focal infection Rosenov Haden, 
and otheis, man} }cars ago, isolated ^a^lous oignmsms, chiefly sticptococci, 
from the joints and other tissues Roctiith Shnnds et al , have reco\ered strepto 
cocci, staph} locoeci and csen the gonococcus from the joints and neighboring 
tissues Cecil has described a stiani of stioptocoecus which he regards as 
causatnc and Small ciitei tains compaiablo \icvs towaid the indiffeient strepto 
coccus, isolated b^ him fiom eases of ihcumatic fever and renamed b^ him ac 
cording to Ilitclicocl ‘ the streptococcus cardioarthntidis 

Tlicrc can be littk doubt that, prccisth ns aithntics mn^ harbor mam 
foci of infection so tho^ ma\ sometimes haibor any of several oiganisms in 
the joints oi other structuics Actual purulent joints are met with, although 
very rarel} in chronic nrtliutis Whcthei these oiganisms, hovvcvei aie there 
in a causative lolntionsliip oi more in the role of invaders fiom without is not 
so clear Ceitain it is that appaientl} normal people ma} harbor massive focal 
infection The factor which makes focal infection opeiativc to produce arthritis 
IS faither to seek and it is tlicicforc cquoll} clear that consideration must be 
given to the factoi’s which permit oi induce invasion of joint or other tissues 
bv bacteria in arthritis when indeed this does actiiallv occur 

The mam unceitamtics m this vexed field, the division of vnews, the con 
tradictor} results of bactoriologic studv and cspeciall} the case of contamma 
tion have given use to the incieasingh accepted vnewpoint that the bactcnologic 
influence in arthntis mnv be referable partly or largel} to an alleigic basis 

Space foibids development of this complicated problem and some con 
sideration must be giv cn to the changes in the fluid and fixed tissues which ac 
company, and are at least parth lesponsiblc for, the clinical and morphologic 
phenomena of the disease 

A long senes of studies has heeu earned out b} m} associates and mv 
self* which helps to explain the nature of the disease and forms the basis for 
certain advanced types of therapy Without going into details it mav be said 
by wav of summary that the subject of chronic arthritis, of eithci t}pc tends 
to present, in the absence of fevci, a slight lowering of basal metabolism Tins 
IS not due to an} inborn erroi of metabolism per se, but appaieuth to curtail 
ment of the circulation to those tissues especially the muscles which have to do 
with processes of oxidation Another result of this curtailment of blood suppl} 
is a dclav in the rate of remov al of substances circulating in the blood stream 
Glucose is an example of such a substance and, for the reason given brings 
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about ubeii ietl to patients^ Avith aitluitis, in large amounts, a “delated rate 
of icmoial ciioneoush called in tins connection a “loweied sugar tolciance ” 
Otiici obscnations bi Peirce and mA&elf which cannot be desciibed in detail, 
leveal that the peiiphtial blood count of the patient ivith arthiitis shows a 
diminution in tlie iiumbei of led cells in the blood fiist issuing from a stab, 
because of the constiicted oi at least empt\ condition of the capillaiw bed This 
IS further home out bi obseications with the theimocouple which show beyond 
an\ doubt that the patient with aithritis usualh maintains at the peiipherv a 
lowei tempeiatuie than does a noimal person The amplitude of lariation of 
his penphcial tcmpeiature is fiiitheimoie less than is that of the noimal man 
This IS hi ought out be subjecting the patient with aithiitis to conditions of 
cold, undci which his surface tempeiatuie falls less and, afterward, returns moic 
slowh towaid noimal This lelatiee immobiliti of the Aasculai bed, Avherc the 
cause of this phenomenon is appal enth to be found, e\plains much of the added 
disabilifi expciicnccd In the patient with aithiitis fiom those changes in his 
eiiMionniental eiiciimstaiiees occasioned bv the weathei 

Again, direct obsenation of the eapillaii bed of the patient with arthiitis 
undei the mieioseope shows that the lessels piesent an inteimittcnt and often 
slusgish blood flow and that thev aie often iclatneh cmpti', sometimes iiearh 
iiiMsible and of a shape diffeiing fiom the noimal Diiect obseiwation of this 
field iindei the influence of measures which benefit the arthiitis, such as massage, 
heat exeicise, aspiiin, and the like mav bung about a change in the picture 
of a highh giaphie natuie 


In Auw of these moic leeent findings it can be mentioned that careful 
studies of file blood gases in arthritis will show that in a certain pioportion of 
eases theie is a sliglith ineicased peieentage saturation of oxygen which is ap 
paienfh due to the fact, icfened to aboic, that the ciiculating blood inad- 
eepiafc 1 leaelus some of the tissues noimalh concerned in lemoving certain 
constituents fiom it An inteiestnig coiollaii to these obseiiations is the fact 
laf n cutting oft the blood siipph to the patellae of dogs, it has been possible 

0 piocuce definite oieigiowth of the patella, “ resembling closelt hypertrophic 
nifJnitis conoboiating eailiei expeiiments along the same bne bj Wollenberg 

The genei.il point of new heie dec eloped has been piogressneh entertained 

01 a lont ci,,ht a cars In the wiitci and his associates Recently some eoirobora- 
ion ol Its AaliditA has been forthcoming fiom aiiothei quartei, nameb, the in- 
uence o tic operation of si nipathectomA upon ceitain selected arthiitics of 

amaiifod Upc Adson and Rowntiee have showm unmistakablj that following 
iis procec uie the ntuni of blood supph to the inAohed parts may' be accom- 
panied In stiikimi cndeiice of siibjcctne and objectue benefit 

The 1C IS in these seceial consideiations obnous explanation of the rationale 
undei niig the influence of main mcasuies long kiiowm to be of lalue in 
ar 111 IS Thus I and m\ associates hare for some yeai-s been studMiig the 
in iiencc ( icit an massage upon the aithutic s\nidiome Omitting details, 
If seems^cc 11 t lat this hiirhh beneficial influence is referable to the incieasc 

m a eoncemed but also 
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There must now be mentioned a line of obseriations which bears abnost 
equally upon the ctiologj, pathologj, and treatment of arthntis Many years 
ago I became aware of and described the unusual conditions of the intestinal 
tract which are present in the course of chrome arthritis and often precede it 
This condition is cspeciallj to be seen in the colon because it can there be most 
satisfactorily studied bi tlic t rai and consists m elongation, widening, tortu 
osity, and inertia of that organ 

These observations were secondary to the attempt to elucidate the influence 
of a reduced food intake, first emphasized In me in 1912 “ This subject has 
recently had interesting and stimulating emphasis at the hands of Fletcher who 
has shown that, pursuant to propel lines of therapv , the bowel may letum to 
ward or to a normal condition coincidcntnllj with clinical betterment of the 
arthritic patient as a whole The means to this end have been dietarj and 
Fletcher lajs emphasis upon thice mam facts curtailment of the carbohydrate 
intake, a large vitamin content and adequate ingestion of protein It is of 
great interest to note in this connection that MeCarnson ® Howlands, ' and 
others have produced in animals preciselj the intestinal picture encountered in 
arthritis, bj means of avitamin diets coupled with a large intake of carbobj 
dratc If the carbohjdnte be reduced or if the vitamin be adequate, the path 
ologic picture does not lesult nor docs it do so if there be an adequate supply 
of protein It has been clcarlj shown that on this basis infection implants itself 
readily in manj tissues 

The wealth of philosophical considerations contained in these several ex 
pcTiments needs no emphasis It is plain that factors of a naliire much more 
generic than most of the profession have realized are operative in the produo 
tion of the rheumatoid sj-ndromc Furthermore it shows that therapj along 
orthodox lines, regarded until rcccntlj as adequate, may be wholly wide of 
the mark. Tins undoubtedly accounts for the failure which has resulted on 
such a widespread scale following what appeared to be the proper removal of 
apparently causative focal infection 

As occasionally happens when the vvnj has been pointed out, the laity, 
sooner than some of the profession, themselves find out where relief can be ob 
tamed The} have therefore begun to flock in large numbers to those obbging 
persons, largel} technicians, often enthusiasts who will give them the treat 
meuts they desire In tins particular instance it becomes partly a question of 
betterment of function of tlie intestinal tract through colonic imgation AI 
though this measure, under proper precautions, has benefit for many persons 
It constitutes only a part of the story That which is removed b} irrigation is 
of course chiefly that which is introduced by mouth On this pomt, in part, and 
upon others having to do with the metabolism under conditions of an under 
maintenance diet, hangs the propriety of dietetic therap} The question is too 
large to he entered upon here except to emphasize its importance and indicate 
where fuller references can be found (loc cit ) Such therapy involves elements 
of dement as well as merit unless there ho familiarity wath the principles of 
nutntion but the results in properl} chosen cases are usually stnkmg 

Another chapter to which scant attention has been given by the 
as a whole is that relating to the extent to which congenital or „ 
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postuic paves tlic May for, or actually bungs about, chiomc arthritis Through 
nsceroptosis and the many causes leading up to it, the intestinal tract achieves, 
in these impropeily made persons, the condition referred to above Adequate 
appieciation of this influence makes it often possible to prevent the occurrence of 
aithiitis in persons at laige, best illustiated in ceitain members of families in 
vhich the affliction of some members has clearly indicated the probable involve- 
ment of others Fuitheimoie, the sequellae of arthritis may be as serious as 
tlie disease itself and -when the-\ exist thev may constitute additional causes of 
the disease The splendid lesson taught hi tlie Boston Orthopedists points the 
vaj to break this vicious cycle and to institute in its place a constructive pro- 
gram whose ipsults vail delight the heait of everj^ honest and conscientious 
phj sician 

There is no opportunity hcic to enter upon the question of treatment as 
a vhole It must appear, howe\ei, fiom the above considerations that no 
single measure suffices to coiei this extensive field For the individual who 
IS so constituted as to make aithritis a possible and early episode in Ins bfe, 
infection may be onlj as tlie drop of the flag which starts the race, the stage 
foi the spectacle being set The ineiitable corollary to this is, that while sudi 
measuies as yacemes liaye then legitimate place in medicine and also in the 
treatment of arthritis, they can at best, influence only one factor, if indeed, in 
aitliiitis, they often do that Granting them in arthritis even greater success 
than they aie accredited bv sound clinicians, they can in no way change the 
backgiound on tvhich the disease starts or the consequence of its inroads, and, 
as a rule, they do not alter the disturbance of pliysiology which brings about 
the lesions themselves I am desirous of making it clear that it is not my pur- 
pose to extol 01 depieciate any one of the manj sound measuies of therapy avail- 
able, yyhether icmoyal of infection, physiotherapy, use of drugs or diet, improve- 
ment of intestinal function, bettciment of body posture, or what not Bach 
of these has its place in the eomiilicated progiam necessary in any attack upon 
the arthiitic problem To consider aithritis, hoyveymr, as a disease foi which 
any drug, yaccine, opcratiyc, oi other piocedure is the remedy is to fail to see 
the pioblcm yyhole Noyy that the medical outlook upon this disease is yvidening 
and many ncyy data of precise and clinical nature aie available, there is no 
excuse for appioaching this syndiome along the lines of single-minded enthusi- 
asm 01 prejudice The time is not far distant y\hen treatment of the hosts 
of patients yyith arthiitis in the United States, undei anj' outlook which does 
not comprehend the many important factors in the problem, yvill be tantamount 
to a form of malpiactice Indeed, it is so now in the minds of dispassionate 
students of the subyect An illuminating corollarj of this is to be seen in the 
fact that the yanous peisons yvlio from time to time advocate drug A or vac- 
cine B as lit 01 ding a specific attack on arthritis, gradually, of necessity, extend 
their armimcntaiium yyhen their pioclamations hay'e achieved a substantial 
piacticc "With the inci easing failuies yyhicli adherence to a limited slogan in- 
cyntably bungs about, they are driven to utilization of all the measures at the 
hands of the profession By cntually these persons usually become saner and 
more rounded out, and, like the homeopaths yvho haie widened their curriculum 
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to where it appro\imates that of the itguKr sehool, excuse foi and practice 
of their specific tenets ceases 

One therapeutic consequence of laige importance follows upon recognition 
of the two chief tj-pes of the disease, namel) that atrophic arthntis tends to 
ward aukvlosis and tliat hypertrophic artliritis does not Some rest is usually 
indicated in both vanctics but the extent to which it is applied and the aceuracj 
mth which the arthritis itself is classified, maj determine whether an anlcylosed 
or movable joint is to result 'While certain forms of treatment cluster around 
each vanetj of arthritis howeiei, there is no proved justification cbnical or 
laboratory, for dcnjnng patients m cither group the benefit from meisures of 
genenc value because of a prion convictions of etiology 

The subject of arthritis is curiously enough bv wav of becoming so pop 
ulanzed that wliereas it was fomieilv diflSeult to get adequate attention from 
the piofcssioii for these sufferei’s now persons and clinics are turning to this dis 
case in such numbers with not infrequent immaturitv of viewpoint, that it 
becomes neeessarj to introduce a restraining hand and advocate dispassion 
Arthntis touches more fields of medicine than does an} other disease with the 
possible exception of sjpliilis For this reason its manifold subtleties cannot be 
learned easilj or quicklj In consequence, snap judgments are all too common 
and the longsuffering laitv will continue to suffer until single minded on 
thusiasts hav e sliot then bolts and the mam bodj of the profession has caught 
up No one is more conscious than I am of the gieat desirabilitj of more in 
formation in this vexed field Bj the same token, however, no one is more 
conscious of the large amount of piecise evidence of laboratory and chnieal 
nature bearmg on the disease, which already exists This information is avail 
able to anyone who has the interest and pertmacity to seek it There is per 
haps no more important problem before the medical profession today, in terms 
of persons now living than that of the desirabihtj of extending this informa 
tion to the great army of artliritics It is little short of tragic to realize that 
countless sufferers from arthntis must approach the grave in wheel chairs 
merely because available information is not yet sufRciently widely diffused 
Under proper conditions of therapy the statistical probabilities of benefit to anv 
given patient wath arthritis are defimtcly in his favor There are in fact few 
other chrome diseases for which more can be done 
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RECENT STUDIES OP RHEUMATISM, WITH SPECIAL REFERENCE 
TO GONORRHEAL ARTHRITIS^ 

By Ru.ph a KI^SELLv, MD, St Louis, Mo 


^ ^NE of the mteiestmg changes m medieal teaching during the past decade 
has gio\vn out of the tendencj to unify ideas concerning pathologic states 
In picnous leais students of medicine learned about peripheral diseases 
and disiegaided the eonimoii ground that lay between these varied disturbances 
the\ leaiTied about nephritis and arthiitis, and myocarditis, and gastritis, and 
disrcgaided the fact that between manv of the diseases wluch they studied sep- 
arately, there uas a structuial connection which itself ivas primarily responsible 
for the diseases in the separate peiapheral oigans 

One of the expressions that recognized this idea early was “cardiovascular- 
renal disease ’’ 

A stiU later teiidencj has been to emphasize the vascular tree as the pri- 
inaiih diseased structuie and to study the conditions which bring about acute 
and chronic inflammaton and degeneiative piocesses m the artenal system 
This tendency weakens the idea of specificity to some extent and makes it 
uiineeessan' to belieie that a ceitaui selective activity is required for the joints 
to be inyohed, a ceitain selective actmty for the myocardium, a certain 
sclectniti for the ludiieis, and so on On the other hand it emphasizes the 
iiecessiti foi studying the changes in blood vessels more closely to discover the 
differences in structural distuibances between a disease like acute rheumatic 
feier and s disease like hi'pertensu e vasculai disease, which has no articular 
symptoms 


Acute iheumatic feier is one of the diseases in which the involvement of 
blood yessels has been found thioughout the body, affecting organs which yield 
no simptoms as yscll as paits that produce the greatest clinical display 

The studies of Sinft and of Von Glahn haie identified the penymscular 
lesions in the neighborhood of the joints yntli those in the heart muscle, the 
subcutaneous nodule, and the kidnei, in this disease Thus, a disease which 
students picMouslv regaided as a selective involvement of joints, is found to 
be not at aU a disease of joints but a disease of the vascular tree So many 
csions occur near the joints that the clinical signs of redness, heat, and siveUing 


The experimental piodiiction of arthritis in animals is interesting in il- 
lustrating the extia-aiticulai character of the disease and the fact that the 
disease is also one of blood icssels both m its early and late stages 

In this study, hcmolvtic streptococci y\ere injected into the ear yein of 
^ ^ -four-hour intcrAals after the in'iection the animals "were 

•From the D.pinmcnt ot Internal Medicine St Uouls XTnher,lt> School of Medicine 
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Killed and the tissues of tlie joints uere examined mioroseopieally to discover 
the place where the lesion about the joint was beginning and how it was de 
■V eloping 

The lesiilts shoved that the lesion began as a minute hemorrhage definitelj 
outside the joint capsule and that it progressed as it changed into a purulent 
focus until scieral dajs later the joint cavity was penetrated and true arthritis 
established The second result was that in its later stages the infection showed 
prolifcratiii lascular changes in all the organs 

Thus one form of bacterial disease affecting joints in rabbits was, in its 
earh stages, an exudative vascular disease and m its late stages a proliferative 
lascular disease 

Not all forms of baetena mil produce immediate results in the ncinitj of 
joints follomng inti ai enouS inoculation ns will the hemclj-tic streptococcus and 
it IS likch that in liiimnns a period of time must intervene between the inocula 
tion of bacteria and the production of rheumatism 

Dunng this period of pause, certain changes are taking place in the tissues 
of the host winch haie been referred to as allergic 

To the researches of Smft we must look for the arguments which indicate 
that aeute rheumatic fe\cr is a disease which depends for its chmeal man 
ifestations on the establishment in the body of a state of allergy The explana 
tion which Swaft gnes includes the comparison of acute rheumatic fever with 
the allergic phenomena of tuberculosis 

This mechanism of allergj is said to be produced in patients by means of 
an infection bi am kind of streptococcus, such as tonsilbtis, sinusitis or other 
local infections 

While the tissues arc still in this state of allergy, the further contact of 
the bod\ mill ana streptococcus (or its toxin) mil precipitate a critical reae 
tion in which the small blood vessels participate, and a typical proliferative 
lesion (Aschoff bodj ) results The chnical expression of this reaction is the 
disease, acute rheumatic fever 

Acute rheumatic fever is therefore not a disease produced by the initial 
inoculation of streptococci but, according to the Smft hj-pothesis is the re 
action of an allergized body to further contact mth a streptococcus In other 
words, if the process of allergy, or the second contact, were avoided the disease 
might not be produced 

Now in rabbits sodmm salicylate mil inhibit the development of allergy as 
expressed bv the cutaneous reaction The clinical usefulness of sodium salicylate 
in the treatment of acute rheumatic fever may depend on its capacity to sup 
press temporarila the process of allergj Perhaps x ray would act in this way, 
and the beneficial effect of x ray on rheumatic carditis, reported by Levy, may 
be thus explained Neither of these agents, sodium salicylate nor x ray can 
be regarded as antistreptoeoccal in its action and both are onlj partially helpful 
to patients 

The use of aaccincs and scrums in the treatment of this disease is not yet 
satisfactorily developed 

This interesting influence of allergy is no doubt at work in many in 
fectious diseases which, until now, have been regarded as simply the reaction 
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of bodies inoculated with bacteiia E\eii a disease like lobar pneuinonia is 
piobabh not produced suddenly m robust sub3ects, as textbooks frequently state, 
but more often the explosion follons a neek or two during which there has 
been an alleigizmg respnatorj^ infection 

It IS necessarjq theiefoie, to bear in mind that while the injection of 
stieptococci maj' be followed immediately by aithiitic disease in rabbits, in 
human beings such an immediate response is by no means easy to observe 

Some Intel cui rent event is usually necessary to permit the invasion of the 
blood stream bj bacteiia which for weeks oi years have been retained in a 
middle ear or a posteiior urethra 

Hangei, Swift, and ourselves ha\e shoivn that animals allergic to one type 
of bacteria mai be killed by the intravenous inoculation of an entirely different 
and othennse nonlethal land of bacteiia 

The clinical apphcation of this idea is easily obseiwed in cases of gonoirheal 
ihtumatism In the first place, the implantation and growth of gonococci in 
the uiethia mai or ma-y not lead to a bactenemia but rheumatism is almost 
ncier the immediate accompaniment of urethritis Nevertheless, the body be- 
comes allcigic to gonococci and so lemains The factor responsible for the 

latei pioductioii of bactenemia and rheumatism is an intercurrent infection or 
intoxication 


Duniig the past few months we have seen an upper respiratorj^ infection 

ucnce in three instances, a hemolj’tic streptococcus infection of 
the throat once, and food poisoning once 

Gonorrheal iheumatism is a bacterial type of rheumatism While em- 
p onng the mechanism of alleigy foi its production, this form of rheumatism 
epends foi the continuation of its clinical manifestations on the presence of 
gonococci It difteis from acute rlieumatic fevei m its persistence and from 
a otier piogeuic forms of iheumatism in its tendency to localize in one or 
wo joints It occurs in two chief clinical forms a simple effusion into the 
mint, 01 a dense tender induration of the extra-articular tissues The place 
near the joint where the inflammation starts can be detected by the pink area 
in the Sian which oierlies the puiulent focus In the effusion tjqies, fluid is 
camlv obtained by puncture Such fluid contains few gonococci In th; brawny 
indurations of the other tjqie, fluid is difficult to obtain but in the drop of 
blood! pus on the needle-tip, gonococci are more easily demonstrated 

n the cases where a large effusion causes the joint to be distended, and 

Sl^to nd "itrelf e^tra-articular infiltration, the body is usually 

ab c to nd Itself of the ^seasc and the treatment consists only of tapping and 
extension of the joint However tho „ .. -li ^ a 

nrf,n„io. ^o^'eier, the body is not able to eradicate those extra- 

articular infiltrations which are rich m gonococci, and while it may receive 

Swrt^" '^Ti -^^ts are unsatfsfactorj^ 

The worst treatment is the immobilization of such joints in casts or splints 

throlmh^^e^moT!n “ this group of cases by making an incision 

and ?raina-e of this n the pus Evacuation 

^e^ovt^ ^ ^ Piinilent focus has resulted in 20 of our cases, in complete 
recovery ' ^ 
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THE DIFFERENTIAL DIAGNOSIS OP RHEUMATOID AND OSTE 
ARTHRITIS THE SBDBIENTATION REACTION 
AND ITS VALUE* 


Br M H sov, RHP Su.t and B H Boots, New York 


1 THE DIFFERENTIAL DIAGNOSIS OP RHFUMATOID AND OSTKAETHRITIS 

T he study of chronic multiple arthritis has dcmoiistiatcd the evistence of 
two separate and distinct disease processes nlucli arc convemently grouped 
-under this general title The first of these represents a multiple arthritis mtli 
additional evidence of a generalized tissue response to an infectious process, 
the second, a degenerative process involving the joint structures and appearing 
at a time of life when other degenerative changes ore prone to oceur The 
existence of these two clinical entities is clearly recognized, but the obscuritj 
surrounding their etiology has precluded the adoption of an adequate and 
generally accepted terminology The following descriptive terms, emplojed in 
the literature devoted to this subject, still meet with greater or less favor 

' Rheumatoid arthritis 
Chronic infectious arthritis 
Atrophic arthritis 

Arthritis deformans (American usage) 

Rheumatic arthritis 
Chronic rheumatic arthritis 
Chronic rheumatism 
Primary progressive polyarthritis 
Secondary progressive polyarthritis 

From the Department of Medicine of the College of Physicians and Surgeons Columbia 
University and the Arthritic Clinic Presbyterian Hospital t 

ton leave of absence from the Peiping Union Medical College Peiping China 

JThe Arthritic Clinic of the Presbyterian Hospital is supported by the Faulkner Memorial 

Fund 


Synonyms for! 
Group I I 
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■Ostc'irthntis 
Degenerative arttiTitis 
Synonyms for Hipertropliic arthritis 

Group H ) Climacteric or menopausal arthritis 
Senile arthritis 

Arthritis deformans (German, usage) 

The title chosen to designate each particnlar variety is of small importance 
so long as it is lecognized that the two groups represent distinct clinical and 
pathologic entities For the purposes of discussion, however, it is essential that 
one particulai teminologj should be at least tentatively adopted 

The terminology most generally employed in America is either one of the 
following 

I Chronic infectious arthritis 
II Degenerative arthritis, or 

I Atrophic arthritis 
II Hypertrophic arthritis 

The classification adopted b}' the British hlinistry of Health is as follows 

I Rheumatoid arthritis 
II Ostearthntis 

The first of the Amencan terminologies, that employed by Cecil,® possesses 
certain definite advantages It emphasizes the distinction between the infectious 
and noninfectious forms of arthritis, a differentiation which we feel to be 
thorouglili justified Moreover the term degeneiahve suitably describes the 
tjpe of pathologic process mvolied in that particular form of the disease 

The British terminology also possesses distinct advantages The term 
rheumatoid indicates that a relationship e\ists between this form of chrome 
arthritis and rheumatic fever, a relationslup which we believe to be of great 
importance The term osfco, wlule less apt, indicates that this form of arthritis 
IS essentially a disease of the osteoid structures of the joints In addition, the 
Bntish classification possesses the advantage of the weight of great authority 
Garrod,’ in 1908, in his classical description of these diseases, adopted the terms 
rheumatoid and ostearthntis Since Garrod’s time singularly little has been 
added to our knowledge of these conditions and confusion rather than clear- 
ness has resulted from the inti eduction of new terminologies In the Arthntic 
Climc of the Preabj-tcrian Hospital we have elected to follow the British 
classification This classification has been recommended by the International 
League for the Control of Rheumatism and therefore possesses the advantage 
of mdospread use The present communication is concerned with the dif- 
ferential diagnosis of these two groups of chronic arthritis 

A third and much less frequent type of chronic arthnbs, variously designated as 
metabolic arthritis, gouty arthritis, or chronic gout is now recognized as a separate disease 
entitv The differential diagnosis of this form of chronic arthritis only causes difBculty 
in rare instances With the aid of tho following entona, as pomted ont by Hench,s Cecil,* 
and others, the diagnosis can usually be made without danger of error 
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1 Classical history of onset with an attack of acute pain m the great toe 

2 Tho paroi^smal and intermittent nature of the acate and subacute attacks fre 
qacntly associated with complete joint remissions 

3 The occurrence of gouty tophi in tho cars or about the joints 

4 Increased nnc acid content of the blood 

5 Charactenstic roentgenologic findings of punched out areas in the epiphyses of 
the bones Sach punched out areas however are not infrequently seen m cases of rheumatoid 
arthritis and this finding should onh be considered of value when the areas are quite large 
and when associated vrith other manifestations of the disease 

Another sign has frequently been described as charactenstic of gout — namely the oc 
currence of nodular swellings in the subcutaneous tissue near the joint structures and along 
the course of tendon sheaths Great care, however must be exercised in differentiating 
such nodules from similar structures which occur in rheumatoid arthritis 

The tv .0 major growps of patients rcproscat ciitiiclj different chnical and 
pathologic states and the first step toward a more intelligent appreciation of 

Tible I 


KJlEUMATOin ABTOWnB 


OSTEAETUElTtS 


1 Family History 


2 Past History 


3 Age at Onset 


4 hlode of On 
set 

5 Patient's Gen 

ernl Condition 

6 Evidence o f 
Infection 

7 Joint Involve- 
ment 


8 Appearance of 
Joints 


9 JIuBcnlar At 
rophy 

10 Cutaneous 
Changes 


11 Subcutaneous 
Kodules 

12 Sedimentation 
Hate 

13 Roentgenologic 
Findings 


Vot mfrequontl) a history of rheu 
matic fever lo an immediate mem 
ber of family 

Occasionally a bistorj of rheumatic 
fever frequently a history of ton 
sillitis or sinusitis 

Any age over 80 per cent between 
twenty and fifty 

Rarely acute usually subacute or 
insidious often accompanied by 
migratory pains 

Usually underaounshed, anemic, and 
chronically ill 

Frequently slight fever (99 ) and 
eliglit leucocytOBis Foci of in 
fection usually present 

5,j*mmctrical and generalised prox 
imal interphalangeal joints espe 
cially involved 

Earb Periarticular swelling fusi 
form fingers 

Late Ankylosis extreme deform 
ity, ulnar deflection 

Often marked particularly m later 
stages 

(1) Extremities frequently cold and 
clammy skin atrophic and 
glossy redness of thenor and hy 
pothenar cininenceB 

(2) Psoriasis occasionally present 

Present in 10 to 20 per cent of 

cases 

Usually greatly increased values 
above 30 mm in nearly nil active 
cases 

Early No bony changes penartic 
ulav swclUng sligiit xmrrowing of 
joint spaces 

Late Osteoporosis bone dcstruc 
tion with new bone formation 

j ankylosis and defomdtiea 


iVequentlj a history of a similar 
form of arthritis in older mem 
bers of family 
Not characteristic 


Rare before 40 most frequent 40 
o5 In women most common at 
menopause (menopausal arthritis) 

Insidious not accompanied by mi 
gratory pains 

Well nourished frequently obese 
not anemic 

No fever no leucoeytosis Foci of 
infection less common 

Usually symmetrical though less 
generalized larger joints par 
ticularly knees but also distal in 
terpbalangeal joints involved 

Early Shght articular enlarge 
ment 

Lata More pronounced articular 
enlargement ankylosis slight and 
never complete Heberden anodes 

Not charaotonstic 

No characteristic features 


Not present 

Normal or only slightly increased 
only rarely above 30 mm. 

Early Slight lipping at joint mar 
gins 

Late Marked lipping osteophyte 
formation and hyperostosis 
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the arthntic problem lies in a more universal lecognition of this distinction 
Foi the sake of clearness and conciseness the diffeicntial diagnostic points have 
been arranged in tabulai form 

With the aid of these distinguishing charactei istics, it has been possible to 
diagnose the type of arlhiitis in 95 pei cent of the patients who presented them- 
selves for ticatment at the Arthritic Clinic of the Piesbyterian Hospital The 
majority of these differential diagnostic points are well rccognwcd and form 
the basis foi the classification adopted m Great Britain by the Jlinistry of 
Health and in America by numerous investigators In this communication 
attention is draivn to two particular points m the differential diagnosis of the 
two groups 

1 The occurrence of subcutaneous nodules near the joint structures and 
along the course of tendon-sheaths m eases of rheumatoid arthritis These 
nodules, varying in size from scarcely palpable, sccd-like bodies to excrescences 
the size of olives, aie found in 20 per cent of advanced cases of rheumatoid 
arthritis Similar nodules ha\c neici been obscn^cd in eases of ostcarthritis 
Histologically these nodules show a sinking resemblance to those occurring in 
rheumatic fever Preliminary' studies on Ihesc nodules have been reported by 
one of us^ before the American Soeictv of Pathologists and Bacteriologists and 
moie detailed descriptions are in course of preparation 

2 The marked difference in the sedimentation reaction of the erythrocytes 
in the two conditions Obsen'ations on the sedimentation latc of the red blood 
cells in rheumatoid and ostcarthiitis are embodied in the succeeding portion of 
this paper By way of further inteiest the sedimentation rate has been deter- 
mined in 28 cases of nonaiticular rheumatism (“fibiositis,” “myositis,” 
“nemitis,” etc ) 


n THE SEDFMEXTATION RATE OF THE ERXTHROCXTES IN RHEUMATOID AND 
OSTHVRTHRITIS (WTTH ADDITIONAL OBSERVATIONS ON 28 CASES OF 
NONARTICULAR RHEUMATISM) 

In recent years the determination of the sedimentation rate of the erythro- 
cytes in chrome arthritis has been recognized in Euiopcan clinics” as a pro 
til °i^ 1 ° America, liowever, this test has not received 

?ontL determination has been made as a 

tion of Pahrn/' ^ Patients Employing Westergren’s modifica- 
tions on 220 techmc, we have made approximately 500 observa- 

tions on 220 patients who sought treatment in the clinic 

citral cln' ^"1'" Four-tenths c c of sterile sodium 

of blood mthdmvn fromtho'™atic«i vcl m ’’’T, ” “ ” 

ha\e fallen distance which the red blood cells 

tion Rate The rate doe's To/ary Tf Thf bf 1 Sedimenta- 

31 the blood is drawn up into the pipette 
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witlim two hours of the venepuncture If a longer period has elapsed there 
may be a slight decrease in the rate, but no gieat change occurs until after a 
period of six hours 

The results of the obsenations earned out on 196 patients (95 cases of 
rheumatoid, 73 of ostearthritis, and 28 cases of nonartioular rheumatism) are 
presented in Table 11 These observations were confined solely to patients 
suffering from chrome multiple arthritis and nonarticular rheumatism (“fibro 
sitis,” “rajositis,” "neuritis,” etc ) The values obtamed m 24 eases of related 
conditions, StiU’s disease spondjlitis, gonococcal arthritis, gout and intermittent 
I)' drarthrosis are considered separatelj As a nile several observations were 

Table n 


Scdi.inetita.ttoti Rate of Erythrocyfcea 
( ratn -lA lliffttr ) 



made on the same patient In all cases the highest reading obtained has been 
recorded Cases with other associated conditions 11111011 might affect the sedi 
mentation rate have not been included in this table 

A more careful analysis of the observations made in these three groups of 
patients reveals the additional information as shown in Table III 

In summary these observations have led to the following eonclusions 

1 In active cases of rheumatoid arthntis the sedimentation rate of the red 
blood cells is, as a rule, greatly elevated, usually attaining values exceeding 
30 mm in one hour 

2 In rheumatoid arthritis the sedimentation rate parallels to an extra 
ordinary degree the seventy and extent of the arthritic process 

3 Exacerbations are almost invariably attended by an increase, and re 
missions by a decrease, in the sedimentation rate 
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Table III 


^0 

CASES 

PERCENT 

1 Ehetmatotd Arthritis — 

a Vahtes above SO mm 

59 


62 

These cases were distributed ns follows 
“Active” cases 

54 


56 8 

"Arrested” cases 

5 


52 

b Values belovi 30 mm 

36 


38 0 

These cases were distributed ns follows 

Old, arrested or “cured” eases 

25 


26 2 

Totally cured 

2 


21 

Very early cases 

0 


21 

Apparentlj active cases 

7 


73 

II Osteartlmits — 

a Values above SO mai 

7 


96 

b Values below 30 mm 

66 


90 4 

III Nonarticular Vheumatism (“ Fibrositis,” 
"Myositis,” "Neuritis,” etc ) — 
n Values above SO mm 

0 


0 

b Follies above 12 mm (normal) 

6 


214 

e Values below 12 mm 

22 


78 5 

ConipariBoii of Averages 

a Eheumatoid arthritis 


43 3 

mm 

b Ostenrthritis 


14 5 

mm 

e Nouarticular rheumatisin 


87 

mm 


4 In old, long continued and aiiested cases tlio scdimentnlion into tends to 
return to normal values 

5 In cases of ostearthiitis, on the other liand, the sedimentation late, while 
as a rule slightly elevated, rarely attains \alucs greater than 30 mm 

6 All cases of nonaitieular iheumatism (“mvositis,” “fihrositis,” "neuri- 
tis, etc ) show a normal or only very slightly elevated sedimentation rate 

Additional observations have been made in cases of Still’s disease, spon- 
dylitis, gout, gonococcal arthiitis and intci mitteiit hydrarthrosis 


ShWs Disease —The readings obtained in three cases of Still’s disease were 
as follows 75, 69, and 22 The first two of these cases weie active and progres- 
sive, the thud had shown definite improvement over a long period 

Spondylitis— The sedimentation late was determined m 12 cases of spon- 
dylitis The values obtained varied fiom 67 to 8 but there was a very distinct 
difference between the readings in the infectious and nomnfectious groups 
Those cases that, on cbnical grounds, weie felt to be the result of an infectious 
process invanably gave higher leadings than tliose in the osteo (hypertrophic, 
degenerative) group 


Gimocoac^ AHlmtis In seven cases of gonococcal artbntis, values vary- 

mg Ween 44 emd 9 were obtamed The more aeute cases mvanably gave the 
higher readings 


attack, the sedimentation rate 
was found 92 This observation, m conjunction with the findings of 

differentiating the arthritis of 
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Intenmttcnt Hyd) arthrosis — In one case of intermittent hydrarthrosis the 
determination ga\ e a value of 15 

In conclusion, the distinct clinical \aluc of the determination of the sedi 
mentation rate of the erjthroc)'tes is clcarlj indicated in the differential 
diagnosis of rheumatoid and ostcarthntis It must be emphasized, however, 
that the test should novel be relied upon as the sole ciitenon in the differential 
diagnosis of the two conditions This differentiation can usually be made on 
clinical grounds alone The determination of the sedimentation time of the red 
blood cells usuall} confirms the diagnosis and contributes information of con 
siderable prognostic value m the clinical studj of the disease 
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THE SPECIFIC VACCINE TREATMENT OP CHRONIC ARTHRITIS 

AND RHEUIMATISM 


By II Warren Crowd," D M , B Ch cO\on ),irRCS,LRCP, London 


In the jear 1909, au unmaiiied woman aged thirtj-five nhom I had pievi- 
ouslj’^ known as active, enoigetic, and healtln, consulted me She was 
walkmg on crutches, and she was sufieiing trom extieme pain in tlie doisal 
and lumbar i egions She told me the follon mg histoi j some twelve months 
previously, while abioad, she had consulted a doctoi loi breathlessness when 
playmg tennis, and general lassitude The diagnosis made was “tiled heart ” 
Rest was ordeied Seveie pains in the back then developed An oithopedic 
suigeon of note diagnosed tubeiculosis of the spine and the patient was kept 
on her back in a bos splint with extension, foi six months The pain grevi 
less but reeuried as seveiely as evei when she began to get up again Clini- 
cally, beyond some museulai spasm there i\as nothing to be made out The 
heart was normal I came to the conclusion that the condition must be iheii- 
matic The urine was found to contain numerous streptococci A vaccine 
was prepared from these in my laboiatory, and after some sis weeks of treat- 
ment With doses langmg from half a million to two million, the symptoms 
cleared up completely and have never leeuired This most dramatic case 
coming as it did after several othci more or less successful efforts on the same 
lines, convinced me once and for all that the vaccine treatment of iheumatic 
conditions held out the best hope of curing the disease 

Since that time something over two thousand cases have been investi 
^ate acteriologically and treated bj autogenous vaccines, ■svith steadily 
improving results In 1926 I published an analysis of 490 cases of arthritis 
and 210 of various forms of nonarticular rheumatism 


Since that time a further 1000 cases show still bettei results Not in- 
cluded among these are several hundred cases treated entirely by stock vac- 
cine at the Charterhouse Rheumatism Cbnic, Crosby Row, London, SEl, 
where the results are surprisingly good 


hm came into vogue, it was tried for all possi 

ble bacterial diseases but with the crude early technic many failures oc- 
curred, and as a result of a general disappointment the whole method fell 

Sthntm wtTp especially the ease in rheumatism and chronic 

thritis, where the miraculous cures promised failed to matenalize Nor 

bf e^ecTed" as no improvement was to 

oloS ^d occurred, the baeteri- 

cost of such urpnarat ° ^ charge his unfortunate dupes the 

c^f such preparations, knowing full well the utter uselessness of the pro- 

Treatmcnt) Yorkshire Homnor'’lncuSb1e'msSes^""*'’ Consulting Physician (Vaccine 
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oedure Even up to tlie present day the bulk of the medical profession re 
mams quite unconvinced of the value of the method as applied to the chronic 
rheumatic diseases 

To deal first with the idea that when bonj change has occurred no im 
provement can be expected, this opinion rests on the tallaey that the sjmp 
toms are due dircctlj to tlie bonj change, e g , that the pain is caused by the 
friction of the denuded bonj surfaces The worst s)mptoms of chrome 
arthritis are caused bv inflammatorj changes in and about the joint, irre 
spective of the amount of bonj change The pain at night, the tenderness 
on movement or on pressure, the mtolerable achmg and burning sensations 
are all due either to penartionlar pressure, or perhaps to the granulomatous 
cavitation in the bones themselves The proof of this is twofold first, that 
there can be an advanced condition of ostearthritis without any symptoms 
at all Second that notwithstanding the presence of extreme bony change, 
svmptoms may in fav orable cases entirelj disappear As an example of the first 
a patient complained of pam in the left hip joint which he had noticed com 
mg on for years 5 ray photographs showed a severe decree of osteartliri 
tis both in the left hip joint and m the right hip joint and from the radio 
graphs alone it was quite impossible to saj which w as the worst joint Yet 
the patient had never known that he had anj trouble at all in bis right hip 

Of the fact that the sjmptoms mav disappear despite the severest bone 
change, I could give endless examples Here is one published m my book 
The Treaimeni of Chi onto Aithnits and Bheumahsm (Oxford Umvaersitv 
Press, 1926) 

“A man, aged fiftj four, suffered for three years with pain in the left 
hip joint, occasional pam in the left elbow and mabihty to sleep owmg to 
the seventy of the sjmptoms He was considermg throwing up Ins job that 
of a farm laborer Treatment was started m November, 1923 It was car 
ried on steadily until the end of June, 1925 Vaoemes consisted of stock 
streptocoeei combined with autogenous v aceme prepared from the feces Here 
I had found 80 per cent of streptococci of eight different vaneties He never 
reached verv large doses, 30 million was the highest Toward the end I w as 
giving him only 10 million once a week He never gave up a day’s work 
throughout the treatment He soon lost his pam and, except for an oeca 
sional bad night slept well Apart from a slight limp he now has no symp 
toms of any kmd whatever ” 

The suggestion then that no improvement can be looked for m cases 
showing bony change is thus proved to be without foundation 'Why, then, 
has the vaccine treatment of these cases failed so frequently as to render 
the medical profession entirely sceptical? There are certain very definite 
and qmte snfBcient differences m technic (both bactenologic and olmioal) 
to account for the poor results 

In order to understand the rational basis for the altered teohnie, a brief 
review of the successive conceptions of the mechanics of immunization may 
help Prom the day s of Pasteur up to the present, iimumerabie experiments 
have demonstrated that the effect of the injection of either killed or living 
but attenuated bacteria is to protect the subject from the disease caused by 
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that bacteiium The result is the same as that of au attack of the disease 
itself Immunity is confeired This immunity was Yisualized as something 
in the blood which killed o£E any hostile microbes No doubt the rise in 
agglutmating, bactericidal, and opsonizing poiier which is demonstrable in 
the serum by laboratory methods, tended to ciystallize this view Certainly 
for many years, immunity was thought to be an affau of antibodies in the 
blood The early efforts in \acciue theiapv Mere therefore directed toumrd 
raising the blood immumtj Constantlj' increasing doses were found m many 
cases to pioduce a measmable use m the antibodies Without entirely ignor- 
ing this blood immunity, we non' suppose it to be the indicator of a much 
deeper and more impoitant tissue immunity For example udiere a microbe 
such as B typhosus attacks a mucous membiane, the cells lining the intes- 
tinal wall must be the first and primary bainer, and it is these on Mdiich the 
immumty must have been conferred by the imection Some confirmation of 
this vieM' IS to be found in the efficient imraunitv to manj^ intestinal diseases 
which it IS claimed is the result of the oial admimstiation of bili-i aecme 


The earlier purely humeral theor> influenced Koch m his treatment with 
tuberculin His motto in fact M'as "the bigger the dose, the better the result ” 
He had some successes, but manj failuies Almioth Wright found the clue 
to some of these, in that he shoM ed that the so-called tuberciibn reaction was 
due to a local flaie-up of the disease The blood supply mbs increased, the 
toxic pioducts from bacteria Mere M'ashed out into the system, eausing udiat 
he, I think, was the first to name, ‘ ‘ autoinoculation " Wnght further showed 
that extra blood supply, undue movement or, in lung disease, increased 
breathmg, had the same effect as an injection of tuberculin, and autoinocula- 
tion was produced This, if sufficiently mtense, resulted in an increased area 
0 disease He then argued that if an injection produced autoinoculation, 
any successful cases were successful just because of the autoinoculation, and 
t at therefoie the right treatment must be to pioduce artificially, by the in- 
jection of a vaccine or otherwise, just such an amount of autoinoculation as 
would stimulate the sjstem to combat the disease, but not so much as to 
depress the vitality of the patient so that the disease may progress Patterson 
put the idea mto practice By means of carefully graded labor, he cured 
many tuberculous lungs under regulated autoinoculation It was but a short 
step to the view that nature always cured the so-called chronic diseases by 
this method and it is certamly a tenable hypothesis that in rheumatism and 
chronic arthmtis methods of treatment, such as radiant heat, massage, elec- 
tricity are beneficial masmuch as they produce autoinoculation, and detri- 
mental if and where that autoinoculation is too excessive 

f acute diseases the case is different An invasion occurs of microbes 
such virulence that the system immediately revolts Active inflammatory 

symptoms of a geneial and severe illness ap- 
of the im and chronic disordeis Wright showed by his estimations 

frees nf eleT T V sufficiently stimulated to brmg the 

forces of attack into play These must therefore be artificially excited This 
he asserted could best be done hv c ■, r « u i,eu 

collection of the microbes of the dislse moreT hi Presumably was a 

disease more niglily concentrated than was 
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to be found at the site or focus of the disease, in other words, a vaccine To 
summarize formerlv a heightened blood immunity was the aim of vaccme 
treatment Later this idea has been modified someuhat b> the view that 
controlled autoinoculntion vas the mam object to be kept in view Neither 
of these, however, is altogether consistent with more modem \'iews on the 
irritability of cells in tissues, as exemplified in its most obvious form, namely 
allergy So that we require yet another conception to gcvern the technic of 
^acclne treatment Injections of a vaccme must be so graded m strength and 
so spaced as to provoke just that amount of response m sensitized tissue cells 
which will faintly arouse their normal antibacterial powers, but tliat this 
action or reaction, if you prefer is not to be followed by a depression or 
slowing down of vital processes uhen the cells may be more susceptible to 
bacterial invasion The real difference is that ve now think m terms of 
individual cells and not of the blood immunitj , or of certain tissues or 
organs as a whole Apart however, from the clinical treatment side, which 
means the adjustment of doses and internal fliere are certain bacteriologic 
considerations uhich here reqiure notice 

From all experiments and observations on Naceme treatment, it is clear 
that the more specific the %necinc the sharper in definition is the effect 

For successful treatment by \accines certain conditions must be fulfilled 

1 The actual microbes of the disease must be isolated 

2 They must be capable of culture outside the body One may perhaps 
add from personal experience that freshly isolated cultures must be used for 
the preparation of •vaccine if it is to be thoroughly efficient 

It IS necessary to examine as to how far these conditions ha\e obtained in 
the \accme treatment of rheumatism What are the microbes of clironic 
arthritis? There is no doubt I think that the majonty of research workers 
and clinicians are convinced that streptococci pla^ a considerable part in 
the chronic rheumatic diseases But it is extremely difficult to obtain con 
■vincing proof of this supposition Wliate'ver positne results are obtained, 
either m in\estigation or in experiments on animals there always remains 
some loophole through which the skeptic can escape from the inevitable con 
elusion If streptococi are the cause of arthritis, tlien in subacute condi 
tions they should be isolated from the blood stream But they are seldom if 
ever found In this connection one might perhaps say that the recent find 
mgs of Burbank (Bull New York Acad Sled. 6 176, 1929) have not been 
confirmed I myself followed his teebme exactly in some 50 consecuti-ve 
cases, but failed to obtain a smgle growth of streptococci in any of them 
Then again fluid obtained from infected joints is usually sterile Cultures 
made from actually affected tissues round and about an arthritic joint also 
glands, have occasionally yielded streptococci but the results on the whole 
are meager and unconvincing Nearly all published experiments lack that 
clear distmction of outlme which is so essential to carry connction This is 
largely owing to the general haziness of our knowledge of the streptococcus 
group, and of our mability to distinguish the members of it or to assert with 
sufficient confidence that a certain streptococcus which for example, we may 
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lia\e discovered from a lesion pioduced in a rabbit, is really the same as the 
streptococcus "whicb we introduced 

In 1920, the necessity for tbe differentiation of the streptococci became 
urgent for clinical reasons, I tben intioduced tbe medium now called by my 
name, and this togetbei witb eeitain standard tests, enables the bacteriologist 
to assure himself of the identity of any stieptococcns with which he may be 
working, and to recognize it as and w'hen he finds it in connection with dis- 
ease in man or animals It has frequently been urged that if autogenous 
vacemes are being prepared from a given streptococcus, the exact identitj 
of the organism is a matter of but slight importauce and certainly not w'orth 
an mvestigation, which befoie m> method was introduced was certainly pro 
longed and arduous This luew is based on the idea that disease is mono- 
bacterial and that the floia undeiljing is fixed and immutable experi- 

ence negatnes that view' In the (Mill dais one fiequenth found that cases 



Flo 1 Primary culture on Crow s meiUum from feces in a case of arthritis Two different 
\arieties of streptococci and a staphylococcus Magnlflcation b> 12 


of arthiitis due appaiently to intestinal stieptococci would improve under 
autogenous vaccine tieatment, but that lelapse followed sooner or later 
Further exammations then levealed that quite different streptococci were 
present in the bowel fresh vaccines were again made and used with tem- 
porary benefit This sequence of events might occur time after time The 
same was found in the treatment of chronic bionchitis An explanation is 
to be found in the fact that a patient’s blood will often agglutinate several 
different streptococci, some of w^hich may not even be derived from the pa- 
tient Full details are given in my book 

In ordei to render the treatment permanently effective it seemed essen- 
tial that these larious latent streptococci, only a few of which were cultuied 
at a gii en time, should all be contamed in the vaccine Success was achieved 
by com bining a very polyvalent stock vaccine with the autogenous vaccine 


forth In^he®' rheumatic diseases is fully set 

Crowe Oxford Medical ’puhllcatlOTf 7927 Arthritis and Rheumatism H Warren 
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in ever} case Tlie preparation oi this stooh. laccine imohed the diilerenti 
ation and recognition together ivith ctassidcation of every type of strepto 
coccus that could be suspected of being involved in rheumatic oases By 
means of photography of colonies on Cron c s medium, and a long senes of 
biologic tests, ever} streptococcus isolated was cataloged to prevent dupli 
cation, and made into a separate vaccine Eventually these were mixed to 
gether in equal amounts Tlie total number of different organisms was 155 
This work has been described in full with all the technio in the Bactenology 
and Surgery of Chrome Arlht itis and Bheitinahsm ‘ Pigs 1, 2, 3 and 4 wiB 
give some slight indication of the eitraordinaril} varied and different forms 



Flff —Also a culture from feces ahowinp several different varieties from a case of arthritis. 



Fig 3 — Primary culture from a tooth showing man) different \arietle 3 of streptococci 

of streptococci which can be cnltnred from a specimen As an example of a 
relapse occurring due to reinfection by a fresb organism — a patient who had 
a severe rheumatoid arthritis (atrophic) after a long period of treatment 
made a remarkable recovery, and then went to Italy for a holiday She re 
turned with an extremely severe attack of muscular rheumatism The stool 
culture, of which Fig 4 is a photograph, yielded what was to me an entirely 
new streptococcus In the illustration are three of these “walled’ colomes 
touching each other Following a fresh vaceme of these organisms the rheu 
matism quickly cleared up 

My method of establishing the identity of a given streptococcus with 
rapidity and eertaint}, has led to what one hopes ma} clarify the whole of 
animal experiment on chronic arthritis and rheumatism One has been able 
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to recognize for certain that the microbes mjected into an animal are ex- 
actly the same, or different as the case maA be, from those nrhich are recov- 
ered from that animal For example, theie nas found to grow from the roots 
of many infected teeth, whether fiom a case of arthritis or from a perfectly 
healthy person, a streptococcus which fell into mv catalog under the number 
and letter B 7(2)h The colony on Crowe’s medium is perfectly characteris- 



Fig 4 — Pnman culture from fece' A case referred to In the text page 1077 



Fig 5 —Streptococcus B 7 (2) h magnlflcaUon by 1700 


tic and recognizable The sugar reactions are constant positive to saccha- 
rose, lactose, rafanose, and negative to salicm, mulm, and mannite Jlilk is 
always curdled withm twenty-four hours This orgamsm has never been 
cultured from any other part of the body When mjected into rabbits in 
small doses, one c c of a washed broth culture per 1000 gm of rabbit, the 
rabbit usually develops arthritis m one or more of the larger joints, but 
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wlietUer or not there is a clmioal arthritis, the articular ends of some of the 
bones are in 90 per cent of animals infected by the organism I have there 
fore called it ostcotrophic It can be cultured from the bone and but rarelj 
from any other tissue It produces a granulomatous condition with bony ab 
sorption and deposition of fibrous tissue When recovered from rabbit bone 
and injected into further rabbits, the process goes on indefinitely, assuming 
always that the conditions of the experiment are fulfilled, i e , that the cul 
tures are grown in a suitable medium and are freshly isolated * Here atten 
tion might be drawn to the obseriations and hjpotliesis first put forward bj 
Alexander Thompson fProe Ro\ Soe Med 22 1119 1929), that ostearthn 
tis in the human bemg is essentiallj a disease of which the priman lesion is 



FlfT ^ —Colonfes of str\.ptococcu3 B 7 ( ) h bj 0 


cavitation of bone If that lij potliesis is accepted then this condition in rab 
bits reproduces exaoth the human disease Figs 5 to 11 show the organism 
B 7(2)h, cavities in the femur of a rabbit with sections, and for comparison 
the same apparent lesions in man 

If the view that streptococci are the cause, or one of the causes of 
ohronio arthritis, is correct, it will be agreed that the first condition of sue 
cessful vaccine treatment is partially at anj rate fulfilled when we use a 
polyvalent vaccine of these organisms 

In my early experience it was, however borne in on me that strepto 
cocci, important though thej are, were bj no means the only organism m 

For details of these experiment* the original paper In the Annals of the PickfU 
Thomson Research Journal "t ol It part 2, ahonltl be consulted 
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\olved m chronic arthiitis and iheumatism I ventuie hexe to quote a paper 
published m 1914 ivhen I fiist put foiwaid nij" suggestion that staphylococci 
were quite as impoitant as stieptococci in some cases of chronic arthritis 
One of these which belonged to the gxoiip of the S epidernndis albus ("Welch), 
and which I afteiwaid named S epideiniidis albus, lancty defoimans, was 
here brought foiwaid tentatiiely as being the primaiy cause of iheumatoid 
arthiitis (atiophic aithritis) The reasons foi associating this microbe with 
iheumatoid arthiitis seemed to me at the time extieiiieh cogent 


1 —^ . 


Fig: 


-Antero posterior vle-n ot the knee joint of a rabbit shovilng ca\ltation in the diaph>sls 

of the femur 

“Some thiee yeais ago, from the blood ot a phthisical patient, who sud- 
denly developed acute arthritis of the left knee joint, associated with brachial 
neuritis, I isolated a diplococcus, which I have since learned to lecognize as the 
organism here described, the Micrococcus defoimans The case was a re- 
markable one, for though by no means ill, the patient (a young woman aged 
y our years) a had for ceitainty three jears pieviouslj^ a raised 
emperature. which on the rarest occasions dropped below 100° F night or 
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mornmg, aud usualh lemaiued about 101° Ne-ver had it been found to 
be normal, though tuo dailj obsei nations had been made during the whole 
of the period A raceme prepared fiom this organism produced remarkable 
results, in that after a \er 3 few doses the loiee jomt became well and again 
serviceable, the neuritis disappeared, and the temperature dropped to nor 
mal It was impossible to a'void the conclusion that this diplococcus was 
causative of the arthritis, the neuritis, and the fe\cr A 3 ear later, within a 
week of each other, I had the catheterized urines sent mo of tuo women, both 
suffering from acute rheumatoid arthritis, coming on shortly after parturition 
The Jlicroeoccus deformans vas found in puie culture and in large numbers 
m both cases, and in both ■\accmes ot the organism produced that character 
istic result winch one aluaAs assoentes with the injection of a \accine pre 



pared from the organism pathogenic m anj gnen case About the same 
time a male ilieumatoid patient consulted me He had a chronic nasal dis 
charge, in which the Jlicrococcus deformans was found Still more impor 
tant, it was present in pure culture in the urme Here also the effect of a 
\accine vas ob-\ious It was alrendj impossible to dissociate rheumatoid 
arthritis fiom the Micrococcus deformans ” 

For further eMdence incriminating the Micrococcus deformans mj books 
should be consulted The cMdcncc, large as it seems to be was, hoveier, 
insufficient to carr-v complete conviction Since then hoiievcr further data 
arc to hand in favor of nn new 

Tlil-j patient had had nil sorts of \acclncs up to this date ^rIthout any effect on the 
temperature 
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The blood pathogen selective test shortly to he described, has afforded 
valuable evidence inasmuch as the bacteiieidal power of the blood is found 
to be very low to M deformans in a large number of patients with chronic 
arthritis This obserimtion is quite independent of our clinical experience, 
which would alone convince anybodj who uses vaccines of this organism in 
the treatment of chronic arthritis 

So far then we have the evidence set foith very sketchily of the connec- 
tion of a great manj vaiieties of streptococci, and of the Miciococcus defor- 
mans, which IS probablj' a modified skin coccus, an the causation of chronic 
arthritis There may always be a third t3Tie of microbe involved But if 
this IS so, and clinical results are all against it it has nevei } et been found 
Certainlv some cases aie definite^ infected with other tjpes of organisms 

5:V-' 















Flgr 9— Section from femoral condjle of Rabbit 112 infected -alth streptococcus B 7 (2) }> 
ShoTVs abscess in the bone magnifled 220 diameters Note the t>plcal subacute reaction wlm 
occasional giant cells 

There are several fragments of bony trabeculae in the abscess but the bone corpuscles 
are dead Stain hematoxjlln and mercurochromc 

B fallax for example (Mutch) Occasionally also B coli seems to be an in- 
fecting organism Much light lias recently been thrown on the systemic 
infection with aberrant microbes by the woik of Cronin Lowe following Solis 
Cohen'" Pathogen selective tests whereby the patient’s own microbes are 

P^'-thogen selective test materles morbl obtained from the patient is 
suitably ailuted Feces are emulsified in saline and diluted until faintly opalescent 
ings from Iniected teeth are ground up In saline and centrifuged the upper portion being used 
for the test Nasal mucus and sputum are treated simllarK Urine can be centrifuged and 
the deposit used A microbial culture can also be diluted down for the test 

The essential feature of the test Is that the patient s blood should be mixed with small 
thus prepared before It has time to clot In pracUce 01 cc of the 
microbe containing fluid is placed In the bottom of a test tube Five o c of the patient s 

‘^en shaken up and placed In the incubator 
over night The next day the serum Is planted out on a cultuie plate Any organism which 
grows out In pure culture Is then pathogen selected 
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polyvalent But there is a tlrnd leason, wiiieh is that the dosage has heen 
absolutely and entirelj incoriect and giaen on entirely wrong principles 
There are tu o methods of therapeutic inoculation The one attempts b> 
frequently repeated and rapidl\ inereasmg doses to rarse the blood immunity, 
and in the result it renders tbe cells of the body less sensitive to protein 
(microbial or othemise), 111110}! is the cause of the symptoms The other b\ 
infrequent small stimuli has foi its object the incitement of the system to 
keep the immumti mechanism m a state of actiiiti IMuch of the difBcultj 
and uncertainti as icgaids dosage and interi il has arisen because of the 





\ 



FlE 11 


failure to lecognize the cssentnl diffcieuce betueen tliose conditions which 
are suitable respectnelj for the exploitation of these two methods 'Where 
the poisonous substance is extraneous to the system as in hay fever, obvi 
ously desensitizatiou bj rapidly morcasmg frequent doses should be the 
method of election, and probablj equally so when the offending protein al 
though issuing from some part of the bodj, produces its symptoms by its 
allergic action on some other part As an example, certain asthmatic par 
oxysms are produced bj the patient’s own otherwise harmless intestinal 
streptococci 

'When, howei er, the si stem is sensitive in respect of microbes which are 
present actually in the lesions which we are trying to cure, then the attempt 
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to a Simple and natural classification on bacteiial grounds — atropine artliii- 
tis, hypeitroplnc artliritis, and mixed aitliritis (when tlie infection is about 
equal and lesions of both diseases appeal side by side) But tbe reader may 
ask wbat of menopausal arthiitis, malum coxae senilis, metabolic artbntis 
dependent on endocrine, usually thyroid dysfunction In all seriousness I 
must state my conviction that these dilfer only in degiee and not in kind 
They are all bacterial, and equally amenahlc to vaccine treatment The meno 




V- 



\ 



Fis 10 

10 and 11 -Radiographs of hip joint showing simdar cavitation in man 


pause IS a period of lowered resistance m the first, age with oi without 

the^elvp^ while in the third the mtemal glands are 

them^lves probably the victims of the same bacterial invasion 

f position to assess some of the causes of previous fail- 
stanhvlo!oepir°M^ treatment of chrome arthritis The first is because the 

faceme TbP in been used and mcorporated in the 

ond reason is that the vaccines used have not been sufficiently 
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polyvalent But there is a thud leason, ■which is that the dosage has heen 
absolutely and entirelj inconect and giaen on entirely wrong principles 
There are tu o methods of therapeutic inoculation The one attempts b> 
frequently repeated and rapidl\ increasing doses to raise the blood immunity, 
and in the result it renders the cells of the body less sensitive to protein 
(microbial or othemise), 111110}! is the cause of the symptoms The other b\ 
infrequent small stimuli has foi its object the incitement of the system to 
keep the immumti mechanism m a state of actiiiti IMuch of the difBcultj 
and uncertainti as icgaids dosage and intcri il lias arisen because of the 
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failure to lecognize the essential diffcieuce betueen tliose conditions which 
are suitable respectnelj for the exploitation of these two methods 'Where 
the poisonous substance is extraneous to the system as in hay fever, obvi 
ously desensitizatiou bj rapidly mcreasmg frequent doses should be the 
method of election, and probablj equally so when the offending protein al 
though issuing from some part of the bodj, produces its symptoms by its 
allergic action on some other part As an example, certain asthmatic par 
oxysms are produced bj the patient’s own otherwise harmless intestinal 
streptococci 

'When, bowel er, the si stem is sensitive in respect of microbes which are 
present actually in the lesions winch we are trying to cure, then the attempt 
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to a Simple and natural classification on bacterial grounds — atropbic arthri- 
tis, bypertropliic arthritis, and mixed aithiitis (when the infection is about 
equal and lesions of both diseases appear side by side) But the reader may 
ask what of menopausal arthiitis, malum coxae senilis, metabolic arthritis 
dependent on endocrine, usually thyroid dysfunction In all seriousness I 
must state my conriction that these diffei only in degiee and not in kind 
They aie all bacteiial, and equally omcnahlc io vaccine i) raiment The meno 
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g 0 and 11 Radiographs of hip Joint showing similar calltatlon in man 

pause IS a period of lowered resistance in the first, age with oi without 
rauma determines the second, while in the third the internal glands are 
themselves probably the victims of the same bacterial invasion 

e are now m a position to assess some of the causes of previous fail- 
ures in the vaccine treatment of chronic arthritis The first is because the 

vacem^^Tr'’ been used and mcoiporated in the 

e secon reason is that the vaccines used have not been sufficiently 
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depend on the waxing or iramti" of the hypothetical toxin Eien the minut 
est amounts might pToduee a disproportionate etfect through the ivell knoivn 
“hair trigger” excitability of the sensitized cells It will be seen that the al 
lergic hypothesis postulates first a focus of mfection, the removal of which 
should cure the disease, and second some degree of allergy in every case 
Further as a corollarj, complete dcsensitization should always result in cure 
or at least definite improvement None of these postulates can be maintained 

(1) In mam cases of arthritis, especially those of the atrophic type, no focus 
can be found, and even when present the literature of the subject is full of 
instances and statistics shouing how frequentlj the remoial of a focus fails 
to cure (2) The majoriti of eases arc not allergic that is to say small doses 
of specific antigen do not aggraiate sjmptoins finally (3) desensitization does 
not cure and seldom improies 

(1) That a focus cannot always be found need not here be elaborated, as 
the fact IS common knowledge among those who have studied these diseases 

(2) That the niajontv of rheumatic cases are not sensitiv e to v aceine at the 
hegummg of treatment is a fact of experience that some become so later 
does not affect the question although it may render their treatment difiieult 

Still it IS always possible for the disciples of the allergic hypothesis to 
question the speoifioitv of the antigen used an attitude difBoult to combat In 
the following case one would say that the antigen must have been specific yet 
from the beginning of the treatment until complete cure no allergic reaction 
of any kind occurred 

A man aged forty six years suffering from an almost crippling degree of 
fibrositis (without actual joint involvement) was excreting large numbers of 
two varieties of streptococci in liis urine One of these was ‘ pathogen se 
lected ” After six months treatment the symptoms bad entirely disappeared 
and specimens of urine examined from tune to tune showed a steady retro 
gression in the numbers of bacteria until they also disappeared 

(3) Desensitization does not cure Altliough the majority of cases are 
not in any way allergic at the beginning of treatment y et most of them show 
some degree of sensitiveness later on These can sometimes be desensitized” 
by pushing the dose regardless of reaction It is a dangerous thing to do, as 
the lesions may rapidly extend and in anv case this form of desensitization 
happens only through the ignorance of the practitioner But for the pur 
poses of argument the result of excessive dosage is valuable the disease 
steadily progresses although large doses hundreds of milbons are being in 
jected at regular intervals 

The rival hypothesis to the allergic is much simpler and seems more ten 
able, VIZ, (1) that the lesions are due to a definite microbic invasion of the 
areas affected, (2) that these microbes are the ‘domestic” streptococci and 
staphylococci of the patient which may or may not be ensconced in some 
“focus of infection ” and (3) that on account of their lower virulence, the 
tissues are more or less insensitive to their presence nor do the microbes 
usually do much harm beyond provoking some reactive Shrhsitis This as 
Pemberton has shown, means that chill and damp by lowering tbe local meta 
bobc rate, will induce twinges of rbenmatism 'When, however, these domestic 
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microbes become excessively numerous, there follows a progressive low, re- 
active inflammatory condition, which constitutes the condition we know as 
fibrositis or chronic arthritis If the system reacts stronglv to the invasion, 
then the condition becomes more painful and acute 

How far rheumatism is inherited remains a moot point, but on the analogj' 
of that very similar disease tuberculosis, one n ould suspect that a certain t 3 'pe 
of soil was more susceptible That “arthritis” can be “caught” is probable 
and may account partly for familial recurrence A clear case recently came 
up for treatment when a woman had for two years nursed a case of severe 
arthritis, and then although up until that time nourheumatic, she was de- 
veloping exactlv the same tvpe of lesions as her patient 

The technic of the treatment of chronic arthiitis bv vaccines, with which 
this article is concerned, is based on the simple hjpothesis of the direct in- 
lasion of the tissues bv the miciobes of the disease, that these microbes are 
stieptococei of many difPeient varieties, but alwa\s nonlicmohjiw varieties, and 
staplii lococci of one oi at most two tj pcs u bile occasionally but rarety other 
infecting organisms may pla 3 a part 

I am not here proposing to do moic than sketch out in very rough out- 
line the treatment in practice, as this is fulh described in mv Handbook on ilic 
Vaccine Treatment of Chiomc Rheumatic Diseases (Oxford Medical Publica- 
tions, 1930) In this book, thiee alternative methods are given The first is that 
in use as a general loutme at the Chaiterhouse Kheumatism Clinic, where stock 
lacomes alone are used, and patients are seen and injected once a week The 
second is someu hat simpler and is also suitable for large scale work, whereas 
the third is more elastic as befits priv ate practice, where autogenous vaccines 
are prepared after full bacteriologic examinations 

The reader u ill have gathered already that the principles underlying the 
method here put forward aie entirely opposed to those ordinarily followed 
The idea that “the bigger the dose tlie better the result” must be entirely dis- 
carded Our object is not to attempt to pioduce a “solid immunity” but to 
stimulate the indn idual tissue cells by the smallest possible effective doses, to 
bring into action their antibacterial mechanism, mthout subsequent depres- 
sion of that mechanism Since the effect of a general “reaction” is tempo- 
rarily at least to depress the antibacterial activity of the whole sj stem, such 
reactions are to be avoided It is therefore very necessary to get a clear pic- 
ture of what IS meant by reaction Keaction is of three distinct kinds local, 
focal, and general The first of these practically never occurs with strepto 
coccus or M deformans vaccine if the injection is given subcutaneously A 
focal reaction is indicated bj^ mcreased symptoms m the disease area, e g , pain 
or swelling in a joint, muscular spasm, and the like Unless a focal reaction 
is excessive, resulting in stasis or acute exacerbation, it does not do much 
harm, but should be avoided as being unpleasant to the patient, and unneees- 
sary* to the “cure ” A general reaction on the other hand must be avoided 
at all costs Yet a general reaction may be far less irksome and only notice- 
able if a careful watch is kept The signs vary from severe malaise with 
headache and temperature to a mild feeling of lassitude or sleepmess, or even 
onlv a period of lag before improvement sets in If a patient is disincbned 
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for his usual acti\ities or admits to being sligbtlj drowsj within fortj eight 
hours of the dose, he is suffering from a general reaction When this occurs 
rest IS essential and therefore the doses should always be given on such days 
as will admit of rest on the following day if necessary Except where gen 
eral reaction occurs, no change in the patient’s activities or way of life is 
necessary or m fact desirable Then the idea must be discarded that the 
actual size of the dose matters in the least, as long as it is the best dose for 
the patient It maj be lov cr than 1000 organisms or as high as 1000 million • 
But much more probably nearer the former The majority of cases progress 
steadily on doses ranging from 1000 to 100,000 and but few require more 
than the higher of these two, except in the lery earl> stages when the 
majontj of patients are insensible During treatment at least 90 per cent 
of cases develop some degree of sensitiveness It is this fact which con 
stitutes the mam source of failure It explains the very frequent statement 
by patients that vaceme treatment did them good to begin ivith, but that 
afterward it seemed to make them worse At the first hmt of the de 
velopment of sensitiveness the dose must be drastically reduced and the 
greatest caution exercised both m size of dose and length of interval In 
practice, especially m the earlier stages of treatment, one should make it a 
fixed rule to reduce the dose to one tenth of that which is followed by any 
sxgn whaisoaer of a general reaction A focal reaction demands a drop to 
half, or if severe to one fifth, of the exciting dose Dunng the earlier stages 
of sensitiveness, doses should not he given more often than once a week, and 
sometimes a longer interval is even better, especnlly if the effect of the dose 
IS ambiguous 

When a case of chronic arthritis comes up for treatment, circumstances, 
will decide whether autogenous vaccine is to be given or stock We will 
consider an hypothetical case, where full bacteriologic facilities are available, 
since the actual scheme of dosage is the same 

At the preliminary intervuew, after entering up the history and result 
of exammation, arrangements must be made for dental radiograms and the 
collection of specimens of urine (catheter m female) feces (after a purge) 
posterior nares (if catarrh), etc Also a tooth must be extracted for culture 
purposes if dental sepsis is present* Pathogen selective blood tests are also 
made It is advisable to start the treatment by some doses of stock vaccine 
to test the tolerance of the patient In this wa> also no time is wasted The 
treatment should begin with an injection of 100,000 polyvalent streptococcus 
vaccine, five days to a week later 100 000 M deformanst is given There must 
follow from one or other or both of these doses (a) a focal reaction, (b) a 
general reaction, (c) definite improvement, or (d) no change whatsoever 
There are now two distmct lines of advance (1) To carry on alternating the 
streptococcus and M deformans vaccine until we find the reaction point of 
each and then to combme the two together in just that proportion or (2) to 

For all the details of the bacteriologic and other technic reference can be made 
to my books 

tThe vaccines used by the author can be obtained from Messrs Reynolds & Branson 
Ltd 13 Brlggate Leeds 
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combine them at once in equal quantities The amount of the dose is then 
regulated entirel 3 ’^ by the dose of that organism to ■which the patient is most 
sensitive The second method is to be preferied m all cases at the beginning 
of treatment Later if difficulty arises the two kinds of vaccine can be tested 
out separately, but in no case must either be entirely omitted 

What now should be the third dose? Let its considei the contingent effects 
of the first tvo doses, the following schedule will give the coriect procedure 


a 


b 

c 

d 


(focal reaction) folloiving either first oi second dose, 

if slight give 
if severe give 

(general leaction) following either first or second dose, 

whether slight or severe give 
(definite improvement) following eithei fii st or second 

dose, give 

(ml) follo-wing either first or second dose, give 


i 50,000 streptococci 
(50,000 M deformans 

20.000 aa 

10.000 aa 

100,000 da 
100,000 ad 


After the third dose the autogenous vaccine should be ready and must 
then be combmed with stock vaccine (the latter must never be omittted) 
Agam we assess the next dose fiom the same considerations as before and so 
on while the treatments last Be it particularlv noted that the amount of 
each dose depends on the effect of the preceding dose and on iliat alone 


Table roR the Fourth ald Subsequent Doses 


ErrECT OP FIRST OR SECOND DOSE 

THIRD DOSE 

IvFPECT 

FOURTH DOSE 


(a) aliglvt 

50,000 AA 

(a) slight 

25,000 fit 




BeVOTC 

10,000 " 




(b) 

5,000 “ 




(c? 

50,000 ” 




(d) 

75,000 “ 


(a) severe 

20,000 aa 

(a) slight 

10,000 “ 




severe 

4,000 “ 




(b) 

2,000 " 




(c) 

20,000 “ 




(d) 

30,000 “ 


(b) 

10,000 aa 

(a) slight 

5,000 “ 




severe 

2,000 " 




(bl 

1,000 " 




(c) 

10,000 “ 




(d) 

15,000 ” 


(c) 

100,000 aa 

(a) slight 

50,000 “ 




severe 

20,000 “ 




(b) 

10,000 “ 




(e) 

100,000 " 




(d) 

150,000 " 


(d) 

100,000 aa 

(a) Blight 

50,000 " 




severe 

20,000 “ 




(b) 

10,000 “ 




(c) 

100,000 “ 




(d) 

150,000 “ 



The following is an example in practice of the result of drastic reduction 
of dose A patient suffering from a very severe and intractable brachial 
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neuralgia, Mith slight nerve tenderness (some neuritis), was quite unable to 
work Estieme pain at night pre-vented sleep Treatment stock -vaccine 
once a week 


First dose 100,000 streptococci 
Second dose, 100,000 m deformans 
Third dost 10,000 aa 

Fourth dose, 1 000 aa 

Fifth dose 1 000 aa and so on 


Pam seiere sleepy sick 
(b) 

Tirtd and drovrsy 

(b) 

No improvement out of sorts pain 
as before 

(b) 

Pam disappeired almost entirely 
twentj four hours liter Be 
ginning to recur after six 
days 

Result excellent 


Compare these doses with those usiialh sent out hj commercial firms, 
or recommended bj well knovrn authorities Pemberton, in his hst book 
gi-ves up to 2000 million at interaals of fi^e to seven dajs 

Apart from the results of treatment which sliovv that small doses are 
quite efBcient, further justification is to be found in a comparison with the 
modem tuberculin dosage Those who give unaltered tuberculin that is, the 
baeiUary emulsion, use a range of from one to ten millionths of a milligram 
m children and perhaps five to ten times that dose in adults The equivalent 
dose of the cocci which constitute the vaccine for rheumatism would be for 
children from one to ten thousand and foi adults from ten to one hundred 
thousand 

Occasionallj patients develop during treatment such a marl ed degree of 
sensitiveness that even 1000 organisms are not tolerated Various methods 
are under trial for dealing with the situation The simplest is to use benza 
mine lactate with the vaccine It is then rendered more tolerable to the 
patient A 4 per cent solution of benzamine lactate should be put up in 
sterile vaccine bottles This must be combined with the vaccine in such 
amount that the whole solution injected contains not less than 2 per cent of 
the drug It is only necessary to use it where doses of less than 1000 are 
followed by violent reactions The vaccine itself should be put up in as 
small a bulk as possible, so that not more than a total of half a c c of 4 per 
cent benzamine lactate is required 

The rationale of this peculiar character is obscure Possibly the ex 
citability of the tissue cells is lulled by the anesthetic properties of the drug 
Other methods of dealing with the sensitive state are described in my pre 
vjous books 

The length of the treatment depends on the progress of the cure ’ and 
13 extremely variable There is no fixed term or definite numbei of doses 
which constitute a ‘course ” One will keep in mind the general principle 
that, BO long as the injections are found necessary to prevent relapse, they 
should be continued 

The matter is easily put to the test The patient is merely directed to 
wait until symptoms tend to recur before coming back for his dose In time 
It will be found that even with quite small doses, once a fortnight will be 
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sufficiently often to keep down all signs of ilieumatism, and later that foi 
tliree weeks or long^er no moeetion is required 

The age of the patient has a considerable hearing on the question Young 
people, foi example, will throw off the infection rapidly and completely un- 
less there is some active focus of infection present This must be suspected 
if the patient exhibits undue sensitiveness Older patients, on the othei hand, 
and those m whom the disease has been of long standing, may never become 
quite free, and will requiie a few doses once oi tv ice a jeai 

In conclusion, I would beg to adiance the plea that I'accine treatment 
should not be used only and as a last resort in advanced arthritis and rheu- 
matism, where crippling defoimities may prevent complete functional cure, 
but that the method should also be adopted in earlj cases when it is almost 
invariably successful 

15 Portland Place. 



THE BIOLOGIC PRODUCTS OP STREPTOCOCCUS CAEDIOARTHEI 
TPDIS AND THE LATPST DEArELOPHIENTS IN THE TECHNIC 
OP THEIR THERAPEUTIC APPLICATIONS 


B\ James C Smai l, M D Philadelphia 


T T HAS been nearlj four j ears since the biologic products of Streptococcus 
cardioarthritidis were introduced in the treatment of rheumatic fever ‘ This 
penod has pronded abundant opportnmtj for obsemng patients in whom these 
products ha\e been used during this initial stage m their development It ap 
peared rather earlj that the antiserum did not represent a finished therapeutic 
agent which could be used suceessfulli in treatment unless certain imperfections 
of it were appreciated A tcehnit in its application had to be developed with a 
view of minimizing the untoward effects likclj to arise because of these im 
perfections This tcchnie differs in several important particulars from the 
usual technic of antiserum therapj 

The attempts to supplement the treatment with antiserum with that of a 
bacterial vaccine prepared from Streptococcus cardioarthritidis very earlj re 
vealed the dangers of using such a vaccine in dosages commonly employed in 
vaccine therapj, and after repeated reductions m dosage of the vaccine, 
eventually led to the preparation and use of a normal saline evtract of the 
streptococcus This product designated a soluble antigen of Streptococcus 
eardioarthntidis is a new and verv potent agent in biologic therapj The 
attempts to develop a technic m its application which would be most efficient 
have continued since January, 1928 The result has been that much has been 
learned of the unusual characters of this product, and the technio in its applioa 
tion has been dev eloped aftoi much trial and error This tcobnie is not to be 
regarded as perfected so that those who undertake to use this agent in treatment 
should be ever alert to anj future developments and ever ready to modify 
their methods accordingly 

Since both the antiserum and the soluble antigen of Streptococcus cardio 
arthntidis are being used rather widely and after methods which do not take 
into account the more recent developments m the technic of their applications, “ 
it IS deemed important to record what our intensive studj of these agents has 
revealed to date of their properties and of the most effective methods in their 
application 1 

THE “focal KEACTIOn’’ FOLLOWING LIBEBAL AMOUNTS OP THE ANTISEBUM OF 
ETBEPTOCOCOUS CARDtOABTHBimilS AS AN EVIDENOE OP ITS PBESENT IMPEKFECTION 

In using the antiserum, a most important consideration is that of avoiding 
certain deletenous effects associated with the employment of dosage which is too 
liberal m amount This has been designated the “Focal Reaction"' and de 
senbed in early pubbeations Its harmful effects arc particularlv observed in 
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patients acutelj’' and gravelj’^ ill nitli iheumatic feiei, who aie also the patients 
m ivhom one is inclined to employ the laigest amounts of antiserum The out- 
standing elinieal features of the “focal reaction” are an actual extension of the 
acute arthritis, a marked inciease in the leucocyte count, and a continued eleva- 
tion of tempeiature The extensions of the acute arthiitis are particularly prone 
to imohe the small 30 ints of the fingeis which become suoUcn and the slan over 
them reddened Usually the pain and tcndemess is much less than one would 
expect fiom the angrj’^ appeaiance of the 30 ints With this reaction the leuco- 
CAte count is vei\ maikedli elciated, counts of 30,000 to 40,000 pei emm are 
common in patients A\ho showed counts of 15,000 to 20,000 pnor to the onset 
of the reaction A leucoc’S’te count as high as 70,000 has been observed in this 
leaction The tempeiature durmg the focal reaction may rise slighth'" abore the 
lugh points leeorded piioi to its onset but does not tend to show the remissions 
ordinarLl 3 so chaiactenstic of iheumatic feici except towaid the end of the 
reaction penod when dailv fluctuations aie noted Yciy careful discrimination 
and some expeiience uith the more seierc foims of this reaction are necessarj 
in order to difteientiate it from the spontaneous extensions of the disease 
Seieie reactions may last for twehe to fourteen dais, but a penod of from 
five to eight da 3 S is more common Thei may be teiminated promptly bj’’ 
adequate administration of salioilates for one oi tno dajs onlj' and the sjunp- 
toms do not tend to reeui aftei this medication is discontinued abruptly 

This tipe of leaetioii is not prominent follomng the use of antitoxic senim 
m diphtheiia and tetanus A tlieoretical explanation of lU has been suggested 
based laigeh upon the facts deieloped by Snift and his conorkeis^ nliich 
liaAC demonstiated that certain protein pioduets of stieptococci are potent 
antigens for mducing hAperscnsitue states in animals Since hypersensitive 
states induced b^ bacteiial protein can be transferied passiveh,“ it was sug- 
gested that the “focal leaetion” in patients treated noth the antiserum of 
stieptococci represented the aggiaAation of certain allergic symptoms of the 
disease nhich nas hi ought about by the transfer to the patient of the antibodies 
of these piotem factoi’s of streptococci contained in the antiserum used for 
therapeutic purposes It was pointed out further that this condition might also 
be expected to apph’’ in cases of other antistieptococcal seia prepared by the 
method of in 3 eeting animals mth the nhole bacteria rather than with their 
toxins only The antipiotem antibod 3 ' ivould appear in an antiserum as a 
separate and distinct antibod}^ from an 5 antitoxin The foimer is not species 
specific, the latter is species specific The remoial of the antiprotein antibody 
without affecting the species specific antitoxin content of such a serum has 
been suggested as the outstanding requisite® for perfecting it as a therapeutic 
agent We beliei'e, therefore, that before the specificiti’’ of any antistreplococcus 
serum can be estabbshed beyond doubt in iheumatic feier, this separation of 
antiprotein antibody^ from the bacterial species specific antibodies must be 
effected 

The following selected ease history presents many of the features of a severe 
“focal reaction” which nas allowed to lun its course without salicylates 
Jlorplune or codeine was used as required to provide relative comfort for the 
patient 
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Case 1 — J W Admitted Dec 31, 1927, discharged Feb 1, 1928 Colored female, 
aged twenty four years, domestic Diagnosis ncuto rheumatic fever 

Following an acute upper respiratory infection, this patient began six days before ad 
mission to have pain m the right hip, and pain, swelling and tenderness m the left ankle, 
loft foot, the right ankle, and the knees Bho had no previous attacks similar to this but three 
jears ago she had pain and stiffness m the right hand and wnst lasting only three or four 
days She has had ‘^colds” frequently and **sorc tliroat*' occasionally At the time of 
admission there was pain, swelling and tenderness in both knees and stiffness in the right 
hip The patient appeared toxic, and there was profuse sweating The conjunctivae were 
moderately injected, the tonsils were enlarged and the whole pharynx hypcremic The sub 
maxillary glands were enlarged but not tender TIio pulse rate was 120 per minute, and the 
temperature was 101 2 F The pulmonary areas were clear The cardiac apex impulse was 
in the fourth interspace and 10 cm to the left of the midsternal line There was a 
palpable thrill over the apex, and a rough systobc murmur over the mitral area There 
were no signs of cardiac decompensation The liver and spleen were not enlarged or tender 

Laboraiory Findings— 

Blood count leucocytes 11,000 per cjnm 
Blood culture sterile 

Blood urea nitrogen 17 mg per 100 c c blood 
Blood Wassermann cliolcsterinizcd antigen plus four 
acetone insoluble antigen negative 
G C complement fixation, negative 

The patient received by intramuscular injection 20 cc of the concentrated equine anti 
serum of Streptococcus cardioarthritidis* on Dec 31, 1927 and an additional 20 cc on 
Jan 1, 1928 Salicjiatcs were not adnunistered Codeine was used as required for symptom 
ntxc relief 

The summary below presents daily records of the condition of the joints the ma-timum 
and minimal pulse rates and temperature readings the opsonic index for Streptococcus cardio 
arthntidis of the patient’s serum and tho Icucotyto counts The extension of the acute 
arthritis the continued elevation of temperature without the characteristic daily fluctuations 
and tlie marked increase in the leucocyte count are characteristic of the focal reaction winch 
in this case lasted for about ten days 

THF TECHNIC OF TREATStENT WITH ANTISERUil OF STREPTOCOCCUS 
CABDIOABTHRITIDIS 

With this imperfection existing in the antiserum of Streptococcus cardio 
arthntidis recourse was taken to methods in its clinical application which, until 
such time as the imperfection of the serum could be eliminated would be helpful 
in preventing the more severe forms of the “focal reaction ” 

The procedures found to be of greatest value were 

1 A reduction of the dosage of antiserum to the estimated minimal require 
ments of the patient 

2 The administration of the estimated total dosage in divided amounts 
allowing an interval of eighteen to twenty four hours between the several 
injections 

3 The use of moderate doses of salicylates for the few days only during 
which the antiserum was being administered 

This technic of treatment with antiserum differs rather radically from the 
usual procedure in the administration of a therapeutic antiserum — the keynote 
of which IS prompt administration of liberal dosage Such should also be the 

The bJolofflc products of Streptococcus cardloarthrltldls used In the patients cited In this 
communication were provided through the courtesy of the H K. Mulford Company of Phlla 
delphla 



1096 


THE JOURNAL OF LABOR ATOBT AND CLINTCAL MEDICINE 


c> o o o o ooo 
OOOOO ooo 
CP^O O 

cTt-T of oT cTocTp 

1 -H C3 r-{ rH t-4 


C'lCCCOOOOOOOOClCJO^OCl’^ 
oc'^»HOO»— ‘^i»-^oooc'C‘crc‘cr 
OOCrOOOOOOOOCC'C'CC'C' 


C 3 00 **< 01 -}‘ 0 *^‘^Ci 0 03 00 C 10-^-^<0 
r-1 M 03 Cl c*' rt CJ C3 C3 Cl N C-a fH Cl Cl CO 

•< oooooooo o oooooooocr 


CJ CO c Cl 

— o o c »-» 


0000 M»C 10000000 

Clr^i-iTHCJr-'r-i— • 
4»— 'r-* 

00 tc 00000 C 3 0 C ?00 
oc-c* cr*-<ocro»— w^icir-* 


M 

M M 

M 

M O 

& 

® P3M 

K 

MM 

;mmm' 


1P3 MK 

M^qRap^c|^4^qp^4 


ascanpiv:; a pp pa ta ta ca cq 


£ MM MM 
S« MM 


MMMMMMM M 


b*cooocococococooocooocooococooococo| 

eiClWClClC 3 C 3 ClClCslClClC 3 C 3 CCIC 3 C 3 C 3 j 


^?-<Ca«*Hli 5 Ol>C 0 OOT-<C 3 e 0 'rf«»-' 5 Ob- 
^'NkWW \ *^r-} ts W 


K both Unees L K lett Knee R E rlslit tibow R W rlpht wrist L E left elbow L \V left wrist L S left sliotiUl 



STREPTOCOCCtJS CAR0IO iRTHRITlDIS 


1097 


method of choice in the use of antistreptococcal serums if it were not for the 
fact that in their present stage of development they are prone to set up the 
undesirable * focal reactions’^ and tlierefore cannot with expediency be used in 
as liberal amounts as would be most desirable This serves to emphasize the 
twofold nature of the problem — that of perfecting an antiserum and that of 
developing a technic of its application The latter is most important in the 
present stage of de\ elopment of this antiserum and ma> be outlined briefly as 
follows 

1 The total dosage recommended in the treatment of a patient with acute 
rheumatic fei er is 5 c c of the concentrated equine antiserum per one hundred 
pounds of bodi weight except when the patient weighs less than one hundred 
pounds when 5 e c is regarded as the minimal effective dosage With the 
unconcentrated bonne antiserum a lolume dosage of 20 cc is regarded as the 
eqiuvalent of 5 c c of the concentrated equine antisenim 

2 The antiserum is injected intramuscularlj (ne\er intrav enouslj ) using 
40 per cent of the total estimated dosage as the first injection, which is followed 
after eighteen to twentj four hours bj a second injection of the remaining 60 
per cent Occasionally where a partial response onlj is adjudged as being 
obtained following the second injection, a third injection equal m amount to 
that of the second may be practiced on the third, or fourth day, but no injec 
tions thereafter are recommended 

3 Sodium sahcjlate, or its equivalent in related compounds, is administered 
in daily amounts of sLvtj to eighty grains from the beginning of the admuus 
tration of serum and continued until twenty four hours after the last injection 
of antiserum, whereupon it may be discontinued abruptly 

The following selected case history represents a patient m whom small 
doses of antiserum were used Salicjiate medication was not used in this 
patient in conjunction with the serum treatment From the history, this patient 
had been receiving sahcjlatc medication up to the time of admission to the 
hospital, and it is probable that this may account for the absence of leucocj tosis 
on admission 

Case 2 — F B Admitted April 10, 1928, discharged Maj 4, 1928 'White, male aged 
nmeteen years, baker Diagnosis acute rheumatic fever 

Two weeks prior to the onset of the acute arthritis of rheumatic fever this patient snf 
fored an attack of acute upper respiratory infection which was diagnosed *la gnppe ^ He 
had never had a previous attack of rheumatic fever but had suffered occasional attacks of 
tonsillitis The acute arthritis first appeared in tlie right ankle, and later involved the left 
ankle, and both knees 

At the time of admission the patient was suffering from acute pain in the nght wnst 
left knee ond right ankle These joints were swollen very tender, and the skin over them 
was reddened There was also tenderness and pam on motion in the left wnst, right knee 
nght elbow and right shoulder The patient appeared very tozic The skin was moist and 
pallid The pulse rate was 100 per minute and the temperature 102 P The tonsils were 
enlarged and cryptic but not acutely inflamed The lung areas were clear The cardiac apex 
was in. the fourth interspace, 9 6 cm from midstemal line The nght border was at the right 
sternal margin A slight thrill was noted over the apex as was also a soft systolic murmur, 
transmitted to the left axilla The second sound at the pulmonary auscultation area was ac 
centuated There was no tenderness over the abdomen The liver and spleen were not 
palpable 
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Laboratory Fxndxngs — 

tJnno Amber color, acid, specific gravity 1 030, no albumin, no sugar, no casts, 
cpitlielial cells and a few leucocytes noted 

Blood count Hemoglobin 14 9 gm per 100 cc, erythrocytes 4 700 000, leucocytes 
7 300, poJymorphonucJears 68 per cent, lymphocytes 32 per cent 
Blood urea nitrogen 12 mg per 100 c c blood 
Blood uric acid 3 6 mg per 100 c c blood 
Blood sugar 133 mg per 100 c e blood 
Blood culture, sterile 

Throat culture, Streptococcus cardioarthntidia 
Blood TVassermann, negative 

Patient's serum up to dilution of 1 80 agglutinated suspensions of Streptococcus 
cardioarthntidis, and the opsonic index with this streptococcus nos 0 5 

This patient received by intramnscolar injection 5 c c of the concentrated equine 
'intisorum of Streptococcus cardioarthritidis on April 10 1928, and an additional 5 c c on 
April 11, 1928, or a total dose of only one fourth that used in Case 1 

The progress record (Tabic II) contrasts sharply with that of Case 1, in that a “focal 
reaction * did not develop The prompt rise of the opsonic index for Streptococcus cardio 
arthntidis with the clinical improvement is characteristic of the value of this test m practice 

THE DEVELOPMENT AND USE OP AQUEOUS EXTRACTS OP STREPTOCOCCUS 
CARDIO IRTHRITIDIS 

Appreciating the persistent character of the lesions of rheumatic fever as 
they occur in the blood vessels and the heart, it is scnrccl}- to be expected that 
an> antiserum which at best confers protection over a period of weeks, would 
alone constitute an adequate treatment It appeared desirable to attempt to 
supplement any passive protection conferred by antiserum, by inducing, if 
possible, an active immunity from the use of bacterial vaecinos, or products of 
a related nature It also was legardcd as important to begin these attempts 
as soon as appeared feasible after the use of antiserum in order to inducu some 
degree of active immunity before the period of passive protection provided bv 
antiserum had terminated 

With bacfcnal vaccines as ordinarily employed difficulties were encountered 
from the very beginning Relapses apparently associated with the injections 
of V accine occurred with doses as small as 10,000 of the devitalized streptococci 
This unfavorable e\penence very early led to the development of aqueous 
extracts of the baetena in order that dosage miglit bo still further reduced 
Thereafter we met with failures intermixed wath apparent success through a 
penod during which dosages were being constantly reduced, until the present 
time when such minute amounts of the aqueous extract of Streptococcus cardio 
arthntidis arc being used that they can scarcely be regarded as capable of 
inducing an active immunity after the manner of a bacterial vaccine Our best 
results with these aqueous extracts of streptococci are our latest results After 
worlang with them and studying carefully the responses of many patients over 
a penod of more than two jears, it is more than ever apparent that we have 
only touched upon their possibilities in therapy and further, that the dosages 
and methods of administration as developed to date do not represent perfection 
The present dosages and the technic of their employment arc safe and yueld 
therapeutic results which cannot be obtained with bacterial vaccines but wc do 
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feel that more piompt and stiifcing lesults with these extracts are yet to be 
obtained upon learning more of the manner in which they act and upon further 
development of the technic in their application 

The four dilutions of these aqueous extracts of Streptococcus cardio- 
arthritidis now in use contain respectively per cubic centimeter, the water- 
soluble materials of 0 1, of 1, of 10, and of 100 streptococci They have been 
designated soluble antigens of Streptococcus caidioarthntidis and the dilutions 
above mentioned aie referred to as 1 1 billion, 1 100 million, 1 10 milhon and 
1 1 million respectively Our experience m the beginning with dilutions of 
1 10, 1 100, 1 1000, 1 10,000, and 1 100,000 was unsatisfactory, in that activa- 
tion of symptoms frequently occuired while patients were undei treatment with 
subcutaneous injections of amounts ranging fiom 0 05 cc tolOcc "Wilson* 
in a recent article reeoids a few patients in whom she employed the soluble 
antigen of Streptococcus caidioarthntidis in dilutions of 1 100 and 1 1000 
These dilutions weie those used for a bnef period verj’^ early in our work but 
aie stronger than those lecommeiided in my fiist publication on the use of 
antigen in l\Iay, 1928, and much in excess of recommendations issued in form 
letters of December 12, 1928, to those to whom the antigen was furnished foi 
clinical trials, vhen the dilution of 1 100 millions was already amved at in 
the development of this method of treatment The high percentage of relapses 
in her patients vhile undei treatment with the dilutions used serves to indicate 
the danger attendmg the use of excessive dosage and demonstrates how readilj 
one may nullify the effects of antiserum by a supplemental course of the 
antigen employed in dosages uhich are too large Yet these disastrous effects 
of antigen are so subtle that ei en such a capable clinician as Wilson failed to 
incriminate it as plajnng a part in the relapses noted m her cases The reasons 
for this will appear under the discussion of the reactions following the use of 
the soluble antigen 

REACTIONS FOLLOWUNG INJECTIONS OF SOLUBLE ANTIGEN OP STREPTOCOCCUS 

CARDIOARTHRITIDIS 

As between the antiserum and the soluble antigen of Streptococcus cardio- 
arthntidis, the lattei is by far the most difficult to apply clinically Progress 
in its development for chnical use was made only through tiial and error 
The errors have been largely from the use of overdosage This wiU be readily 
understood when it is appreciated that the adjustment of dosage downward soon 
reached amounts so minute as to be entirely new in any form of biologic 
therapy It is verj'' difficult to conceive of any effect whatever as being pro- 
duced in patients by a fractional part of the extract of a single streptococcus 
and yet the extensive use of the extract has amply demonstrated that very 
marked reactions m patients with rheumatic fever, and in patients with chrome 
atrophic and hypertrophic arthritis, may follow injections of such minute 
amounts Eeactions following dosage as minute as this suggest an extremely 
hypersensitive condition on the part of these patients 

The fact that patients with chrome arthiitis appeal as hypersensitive to 
this product, as do those vath rheumatic fever has favored its study in patients 
by providing an abundant supply of clinical material in which a standardiza- 
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tion of dosage could be practiced with safety Such procedure is not practical 
in patients with rheumatic fever because of the dangers of actuating the senous 
cardiac lesions bj ovordosage A further advantage in chronic arthritis, espe 
cially in the atrophic tj-pc, was provided in the superficial character of the 
lesions in the joints so that any activation or subsidence of the inflammation 
could be studied objectively in them 

A disadvantage m using this type of patient for study arises because of the 
spontaneous activation or subsidence of signs of inflammation about the joints 
under a great vanetj of influences entirely bejond experimental control It 
has therefore been necessary to study the clinical effects of injections of this 
antigen in a v cry large number of patients Based on experience of this kind 
the foUoTOng may be stated as our experience to date 

The reactions follovnng the injections of antigen may be classified in order 
of their frequency of occurrence, as 

I Focal II General III Localizing IV Local 

I The focal reaction occurs constantly mth proper dosage It consists 
of an activation of both tlie objective and subjective symptoms attending the 
joints involved in the arthntis Frequently joints which have been quiescent 
for months will show activity as well Mvalgias and neuralgias are also fre 
quent manifestations in this type of reaction The most severe focal reactions 
occur with the sccoudary phase of the general reaction described below 

II The general reaction is biphasic when excessive dosage is used, but 
with the smaller more properly adjusted dosage, the primary phase of the 
reaction is not noted, only the secondary phase appearing The primary phase 
usually appears within the first twelve to eighteen hours and may continue from 
SIX to twenty four or more hours Extreme lassitude and malaise with drowsi 
ness followed by wakefulness arc outstanding mamfestations of this phase of 
the general reaction The tendency is for the blood pressure to be reduced, and 
the pulse to be accelerated A slight rise of temperature occurs at times in 
afebnle patients and more commonlv in febrile patients Little change or only 
a slight aggravation of the arthntis occurs with this phase This phase is fol 
lowed by a period of euphoria which may extend over two or three days during 
which the patient experiences relative comfort in the joints and is greatly en 
couraged Following this, the secondary phase comes on gradually with a re 
turn of all the arthntic symptoms and characterized especially by marked 
tremulousness, nervous excitability emotional depression, irritability, anorexia, 
nausea and occasionally vomiting a cool moist skin, slow pulse, lowered blood 
pressure, and a tendency to a subnormal temperature 

The primary phase of the reaction is aggravated by the injection of more 
antigen and is associated with overdosage The secondary phase of the reaction 
IS promptly alleviated by the injection of more antigen This relief occurs 
withm two hours after subcutaneous injections, and has been observed to appear 
eight mmutes after intravenous injections The primary phase of the reaction 
should never be produced with dosage properlv adjusted to the patient and the 
secondary phase should be anticipated by a repetition of the injection This 
ideal condition constitutes the greatest difficulty in practice because we have 
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at present no means of anticipating how the patient will react and each patient 
must be subjected to tiial with minute dosage, and adjustments made as soon 
as possible upon observing his reactions For the best clinical results these 
adjustments should be made as speedily as possible to a dosage so small that the 
patient will be maintained either m the euphoric stage or, better still, to a 
dosage so small that only the imldest symptoms of the secondarj’' phase of 
the reaction appear ivithin several hours after the injection Certain peculiari- 
ties arise here winch have not been met in any other form of biologic theiapy, 
and should be emphasized even though they cannot be explained in the piesent 
state of our knowledge 

Gross ovei dosage with antigen does not inciease the severity of the symp- 
toms of the general reaction, it merely delays their appearance and prolongs 
the duration of the several phases of the reaction A patient may continue in 
the primarj”- phase of the reaction, which is very difSeult to recognize as such, 
for from eight to fourteen days following a single injection of, for example, 
0 05 c c of a 1 1000 dilution of antigen and rvithout any period of euphoria, 
before the easily recognized secondarj-^ phase appears, whereas, 0 05 cc of a 
dilution of 1 100,000,000 may produce no symptoms of tlie piimaiy phase but 
an immediate period of euphoria lasting from four to eighteen hours aftei 
which a very sharp and stormy secondary phase will appear In the first in- 
stance the patient without further treatment may continue for two or three 
ueeks in an active cycle of ai*thiitis before it subsides to the premjection level, 
in the latter case, the symptoms of the secondary phase may continue for a 
few days only, after which the arthritis may or may not be less troublesome 
than before the injection It is difflcult to associate any reaction ivith the larger 
dosage because the symptoms appear so late and come on gradually The reac- 
tions following the smaller dosage are more easily associated with its injection 
because they come on more promptly and the symptoms are more stormy in 
character This condition of affaii's constitutes an apparent paradox which has 
been discussed from a theoretical standpoint in a recently advanced hypothesis^ 

A patient upon being started in this treatment with a very minute dose may 
show neither a primary phase nor a period of euphoria, but an immediate reac- 
tion of the type of the secondaiy phase Tins has been observed to come on 
within fifteen minutes after an intravenous injection of 0 1 c c of a special 
dilution of 1 100 billion and to last for three and one-half hours when the 
symptoms of it teiminated veiy abruptly "While the very unusual character of 
these responses cannot be explamed, the facts observed in practice are clear and 
may be restated m the generalizations 

1 Large doses of antigen are followed by indefinite reactions, greatly de- 
layed in their appearance and verj’- prolonged in duration 

2 As the dosage is regulated downward the time elapsing between its in- 
jection and the appearance of the primary phase of the reaction is shortened, 
then tins phase fails to appear, bemg replaced immediately by the period of 
euphoria and lastly the period of euphoria fails to appear but instead a prompt 
and sharp reaction of the type of the secondary phase Following repeated in- 
jections of the infinitely small amounts of antigen eliciting the latter type of 
reaction, the symptoms on each repetition grow less and finally fail to appear 
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at all This appears to be associated rath the building of a tolerance because 
tbereaftei the dosage maj be giadnally mcieascd rathout reactions 

III The locabzing reaction occurs rath less cousisteucj than the abo\e 
desenbed ones It is a most interesting and helpful plienomenon when dealing 
rath a general disease aiising so frequently from closed foci of infection, in 
themselves so quiescent as to escape clinical detection 

This reaction is an acute activation of inflammation in some quiescent focus 
of infection Mhich comes on rath the secondary phase of the general reaction 
and is noted most often following the first or second minute tiial doses used 
in beginning a couree of treatment As mentioned these doses arc most apt to 
eicite sharp and stormj general symptoms coming on within twentj four hours 
after their injection This icaetion has most frequently been seen as the light 
mg up of acute inflammation in nasal acecssorj sinuses In a few instances 
acute alveolar abscesses about the apices of dcvatalized teeth which recent v laj 
evidence had not condemned, were most striking instances of tlus type of 
reaction 

IV Local hiTieremia at the site of intradcrmal injections of antigen is 
noted oceasionallj These areas aic at their height fiom eighteen to twenty 
four hours after an injection They amount to famt pink macules, oi verj 
slight!} raised flat papules, seldom evceeding 1 5 cm in diameter and typical!} 
surrounded b} a nariow zone of blanching which merges rath the nonnal ap 
pearance of the surrounding skin These reactions have been noted following 
the mtracutaneous injection of 0 05 e c of the 1 100 million dilution Patients 
showing these reactions do not appear to differ in their general hypersensitive 
ness, as judged from the other reactions, from patients who do not show them 

This reaction appears to bo of little aid clinicall} and is too inconstant to 
be of an} practical importance 

PRESENT RECOMUENDATIONS IN THE USE OF THE ANTIGEN OF STREPTOCOCCUS 
CARDIOAKTHRITIDIS 

The consideration of paramount importance in emplojung Streptococcus 
cardioarthritidis soluble antigen for therapeutic purposes is that of so regulating 
the indmdual doses that no noteworth} reactions follow them This means that 
best results are to be obtained rath very small doses The fact that overdosage 
delajs the onset of reactions must always be borne in mind because with such 
doses administered at the four day intervals recommended their cumulative 
effects may amount to nothing more than a general activation of the disease in 
which the reactions to individual doses are entirely obscured Since the objee 
tive and subjective symptoms constituting the general and focal reactions to 
this antigen are identical with those exhibited in a spontaneous!} arising exacer 
bation of the disease, it is only natural when the delayed s}Tnptoms from over 
dosage appear, to regard them as a natural exacerbation of the disease unasso 
elated rath the treatment If this is done, however, it practieall} alwa}s means 
failure in this form of treatment From a practical standpoint, the best re 
suits vvfll be obtamed lor the patient i/ all such activations of si/mptoms are 
ascribed to overdosage of antigen and ftirtJiei reduction of dosage practiced ac 
cordmghj Our espenenee has been that if reactions of all sorts can be avoided. 
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the patients do remarkably well We therefore recommend beginning with 
0 05 e c of the 1 1000 milli on dilution injected intradermaUy This initial dose 
depending on the patient’s degree of hypei sensitiveness, will excite within the 
hist foity-eight hours, rarely, the piimai-j type of reaction, frequently, a 
period of euphoria, or, quite commonly, the seeondarj’- tj-pe of leaction In 
the first instance, the dose is verj much too large, in the second, it is much too 
large, and in the tlurd, while still too large, it is appioachmg the proper 
amount In the firet instance, reduce dosage to one-hundiedth of the initial 
amount, m the second instance, to one-tenth the onginal dose, and in the lat- 
ter case, continue the dosage constant upon lepeated subcutaneous injections 
every four days The secondary type of leaction wiU come on earlier, be 
milder and of shorter duration vith each repetition until no reaction whatever 
can be detected The dosage non may be regarded as properly adjusted for 
the particular patient Aftei leactions fail to appeal foUoTOng the injection of 
the dosage as adjusted, additions of 25 per cent to 50 per cent increments may 
be made from time to time If anj increased dosage ebeits a reaction, this is 
the signal for lepetition of dosage without furthei increase until a reaction 
fads to follov the mjection 

In this plan it is more important to a\oid reactions than to try to budd 
up the dosage Dosages mthout peieeptible reactions foUomng them appear 
to budd toleiauce but excessive dosage appears to hmder aU semblance of the 
budding of tolerance The usual finding is that one will have to repeat the 
dosage which elicits a piompt general reaction fiom three to eight times before 
any additions to it mai be piactieed with benefit It thus appears that pa- 
tients will continue with the 1 1000 miUion dilution for a month or more 
befoie the dosage is built up to such lolume that it is more conveniently ad- 
ministered by emplojing the 1 100 miUion ddution This latter being ten 
times the strength of the former ddution furnishes eqiuvalent doses in one- 
tenth of the -volume attained with the former ddution 

In this manner tolerance ma> be bmlt up slowly so that m certain in- 
dividuals -mth long standing chronic arthritis one may after three months or 
more, pass to the 1 10 mdhon ddution, or finally to the 1 1 miUion ddution 
These latter ddutions aie emplojed much less frequently in practice than 
the first two because in the less obstmate cases complete quiescence of the 
disease may be obtained -with 1 1000 mdbon alone, or when it is supplemented 
by the 1 100 mdhon dilution The benefits gamed may or may not be per- 
manent Eelapses occur frequently, so that two recommendations further are 
made 

1 In patients -with rheumatic fever, antigen is not used except as a follow-up 
treatment after the antiserum The course is begim after the period of serum 
disease has passed, namely, twelve to seventeen days after the initial mjection 
of the antiserum After earrymg the patient up to 0 5 c c of 1 100 mdhon 
ddution the course is discontmued after repeating this dosage three times 
The patient is then advised to take each spiing and fall, for several years, 
a short course of antigen just prior to the season of greatest prevalence of 
rheumatic fever These courses are begun with 0 05 e c of 1 1000 mdhon ddu- 
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fion and built up to a tolerance of t^ventj to fifty times this amount This can 
usually be done in six to twelve injections 

2 In chronic arthritis after the initial course of active treatment ivith in 
jections eierj four days has eliminated the signs of acti\e inflammation in 
joints, the inters als are prolonged to seven, ten, fourteen, twenty one, and 
finallj to tiventj eight days A dosage of about one tenth to one twentieth of 
that attained in the more actne couise of treatment is now administered everj 
month for a year or more This plan appears to be effective in maintaining 
the improiement gained and in prc\enting relapses 

The following selected protocols illustrate certain features of the technic 
in the therapeutic application of the soluble antigen of Streptococcus cardio 
arthntidis in cases of chronic arthritis 

Case 3 — S S White female aged twentj years typist Diagnosis atrophic arthritis 
Tina patient ivlicn first seen on March 4 1929, was suffering from a multiple arthritis 
of the atrophic type affecting particularly tlio small joints of the hands, the wrists the right 
elbow, and right knee She had diphtheria and measles as a child and also tonsiUitis oc 
caslonally At the age of twelve years she had a painful swollen ankle which returned to 
normal after a few dajs At the age of fourte^'n jears she developed a tenosynovitis with 
puffy awclUnga on the backs of both hands, winch persisted without any particular lacon 
\enienee Three years ago at the age of seventeen years she developed swelling redness and 
pam about the middle joints of the fingers and gradually similor involvements of the wnsts 
elbows, and knees appeared The tonsils were removed in 1927 or one year after the onset 
of the arthritis in the small joints of the hands Five months before coming to the office 
she wont under the caro of a very careful lotemist who placed her in a hospital for extensive 
diagnostic studies No definite focus of infection was found At the time of the examination 
she was in great discomfort because of multiple swollen tender and painful joints of which 
both wnsts, the metatarsolphalangeal joints, the phalangeal joints and right ankle were the 
most active The fingers presented the typical fusiform appearance The interosseus muscles 
of the hands were greatlj atrophied and the puffj swellings of tenosynovitis appeared on 
the backs of both hands She weighed 85V pounds was Cl inches tall and showed a regular 
pulse of 84 per mmute The temperature was 99 2 F and the blood pressure 120 mm 
mercury, systolic and 08 mm dnstolic Careful examination revealed a subacute pharyngitis 
slight impairment as of thickened pleura over the lower ngJit chest posteriorly and a soft 
systolic murmur at the cardiac apex which was not transmitted outward The laboratory 
findmgs were 

Blood count Hemoglobin 90 per cent 
Erythrocytes 4,880,000 
Leucocytes 10,000 

Differential Polymorphonuclears 53 per cent Ivnipliocytes 43 per cent 
Blood urea mtregen 13 mg per 100 cc blood 
Blood unc acid 3 8 mg per 100 c c blood 

Opsonic index of the blood serum against Streptococcus cardioarthntidis was 12 and 
it agglutinated suspensions of Streptococcus cardioarthntidis up to dilutions of 1 640 

Immediately prior to coming under treatment from January 13, to February 23 1929 
she had received six injections of Streptococcus cardioartJintidis soluble antigen The 1 10 
million dilution was employed subcutaneously at weekly intervals in increasing dosages from 
0 05 cc to06cc The reactions with pain swelling and redness about the joints were so 
severe following these treatments that she discontinued tliom From her account of the 
symptoms following the injection of 0 5 c c of 1 10 million dilution of Streptococcus cardio 
arthntidis soluble antigen on February 23 it was evident that she had had both the primary 
and the secondary phases of the general reaction and consequently her treatment was started 
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on March 7 nitli one one-hundredth of the dosage last received, namely, 0 05 c c of the 
1 100 million dilution Upon studying her reactions to this amount it was still regarded 
as too large and was reduced to 0 03 c c and later to 0 02 c c The following represent 
the amounts used in the first twelve treatments at weekly intenals and serves to illustrate 
the process of adjusting dosage to the individual case 0 05, 0 05, 0 03, 0 03, 0 02, 0 02, 0 03, 
0 03, 0 05, 0 07, 0 07, 01 c c These treatments covered the period from March 7 to May 24, 
inclusive From May 24, to July 12 inclusive, wcekh injechons of 01 cc were used, and 
thereafter until April 17, 1930 an injection even two weeks was practiced — the amounts used 
per dose were 0 05 c c to 01 cc of the 1 100 million dilution From April 27, 1930 to 
date the amount has been continued at 0 1 c c of the 1 100 million dilution per injection but 
the treatments have been spiced at intinals of three weeks 

No foci were removed in this patient, and no medicine administered Following the 
fourth injection in the course, the patient returned to her work as a typist and has continued 
uninterruptedh since She has remained free from subjective sjmptoms and objectively 
no signs remain about any of the joints, extept that from tune to time a lory slight pufilness 
from the tenosinovitis is noted over the backs of the hands This case is presented to 
illustrate 

The aggravation of sjTnptoms under the larger dosage of the antigen, the improve 
meat beginning promptlj under much smaller dosage, the schedule of dosage as used earlj 
in the course m adjusting it to the patient’s tolerance, and the plan of maintaining>a small 
dose at lengthened intervals in treatment over a prolonged period after the arthritis has be 
come quiescent 


E White, mate, aged fiftj four, punter Diagnosis atrophic arthritis 


Case 4 — J 
watli defonxuties 

This patient was seen first in October, 1929 He had suffered from a multiple arthritis 
for the past thirteen years, and presented the ulnar deviation of the fingers of both hands so 
characteristic of arthritis deformans His father, two brothers, and a sister had died of 
pulmonary tuberculosis The patient had had in childhood, measles, cliickenpos, pertussis, 
an mumps He could recall no other illness eveept that he has been particularlj susceptible 
° lisud For several weeks prior to the onset of the arthritis, which began 

m e join s of the fingers, he presented an irregular temperature which was diagnosed bv 
his physician as “intermittent feicr ” He has neier suffered greatlj from pain in con 
junction with the swollen, stiffened joints The ulnar deuation of the fingers has been noted 
I'ears There has been very gradual progress of his joint involvements, 
u ® years since the onset he thinks that it has at one time or another involved 

prac ca j every joint in the body ’’ He has been able to continue his work ns a printer 

but for the past four or five a ears has been greatly handicapped because of stiffness and 
deformity of the hands 

fnrn, examination the outstanding features were the multiple distorted and de 

f ""“tuition, the atrophy of the skeletal muscles, and considerable dis 
‘he moveZnt! f and elbows, and marked bmitation in 

was^^ 2 LI ■‘’Ikies, and toes The patient 

was 98 6° F the T weighed one hundred forty three pounds The temperature 

Tae f P" “”3 the blood pressure was 

t nlTf 84 mm diastobc The left tympanum showed a perfora 

tion but no inflammation The infermr ,, i ^ f u 

the nose and pharynx were hyperemic An ™ membranes of 

nharvnecal wall Thp fmptni a „ excess of clear mucus appeared on the posterior 

StlTt IrnsTLdp? r r i Tke tonsils were sLlI and 

without gross evidence of infection Manj of the teeth had been extracted The remaining 

and considerable of those about the ankles A wLL 1 ”"°" ^ 

over the lower third of the tibiae ^ extended upward 
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The lahoraiory findings were Hemoglobin 80 per cent, erythrocytes 4^40,000 and 
}eucocytea 5,000 per emra, polj'raorphonuclcars 68 per cent, lymphocytes 26 per cent 
mononuclears 2 per cent eoainoplules 4 per cent Blood urea nitrogen 11 mg , blood sugar 
100 mg , and blood unc acid 3 4 mg per 100 c c blood Throat culture negative for Strepto 
coccus cardioarthritidis Opsonic idnex for Streptococcus cardioarthritidis was 0 8 Sedi 
mentation of erythrocytes ms IG m one hour Urine clear yellow, acid, specific gravity 
1 020, no sugar no albumin no casts, no pus colls 

This patient was treated with the antigen of Streptococcus cardioarthntidis (Table III) 

T\ble III 


Boor wEiauT 
POUNDS 


10/18/29 

01 

c c 

of 

1 

1000 million 

dilution 

intradcrmallj 

142-^ 

10/25/29 

02 

c c 

of 

1 

1000 

milbon 

dilution, subcutaneously 

1421^ 

11/ 1/29 

0 05 

c e 

of 

1 

100 

million 

dilution, 

subcutaneously 

143W 

11/ 7/29 

0 2o 

c c 

of 

1 

100 

million 

dilution, subcutaneously 

1431^ 

11/14/29 

01 

c c 

of 

1 

10 

miUion 

dilution 

subcutaneously 

144 

11/21/29 

0 06 

c c 

of 

1 

1 

million 

dilution, 

subcutaneously 

1441/. 

11/29/29 

OJ 

c c 

of 

1 

1 

million 

dilution, 

subcutaneously 

144 

12/ 7/29 

0 03 

c c 

of 

1 

10 

thousand dilution 

subcutaneously 

144% 

12/14/29 

015 

cc 

of 

1 

10 

thousand dilution 

subcutaneously 

14434 

12/21/29 

015 

cc 

of 

1 

10 

thousand dilution, 

, subcutaneously 

143V^ 

12/28/29 

02 

c c 

of 

1 

1 

miUion 

dilution 

subcutaneously 

145?4 

1/ 4/30 

04 

c c 

of 

1 

10 

milLon 

dilution 

subcutaneously 

145% 

1/11/30 

0 08 

c c 

of 

1 

10 

million 

dilution 

subcutaneously 

144% 

1/18/30 

0 15 

c c 

of 

1 

10 

million 

dilution 

subcutaneously 

1-415% 

1/25/30 

03 

c c 

of 

1 

100 

milbon 

dilution 

subcutaneously 

144 

2/ 1/30 

01 

c c 

of 

1 

100 

million 

dilution 

intravenously 

144% 

2/15/30 

0 1 

c c 

of 

1 

100 

milbon 

dilution 

intravenously 

145% 

3/1 /30 

02 

c c 

of 

1 

1000 

million 

dilution 

intravenously 

144% 

3/15/30 

02 

c c 

of 

1 

1000 oulbon 

dilution, 

intravenously 

14534 

4/ 5/30 

0^ 

c c 

of 

1 

1000 million 

dilution 

intravenously 

147 

4/2G/30 

02 

c e 

of 

1 

1000 roilbon 

dilution 

intravenously 

147V 

6/17/30 

02 

c c 

of 

1 

1000 nulbon 

dilution 

intravenously 

148 


This patient exemplifies the low grade indolent t>pe of chronic arthritis uliicli grew 
worse slowly but very persistently in spite of a great •lariet} of measures used m its 
treatment 

The complete protocol of the injections is presented to show the rapid increase of 
dosage, in contrast with the case presented above and to emphasize particularly that dosage 
must in all cases be adjusted to the individual patient In tius case moderate focal reactions 
were elicited with the rapidly increasing doses, but general reactions were not noted even 
though the dosage was earned up to 0 16 c c of a special dilution of 1 10,000 Thereafter 
it was gradually reduced in an effort to find that amount which appeared best suited to this 
case After some weeks a basic amount of 0 2 c c of the 1 1000 million dilution admin 
istered every two weeks was established 

The improvement in this patient was unmistakably noticeable following the fifth in 
jection, and has continued steadily since He has gained steadily m strength so that he can 
go through hia day’s work without experiencing the inordinate fatigue formerly so trouble 
some The arms winch could scarcely be raised to the horizontal position now arc readily 
raised above the head and the patient experiences the great pleasure of buttoning his collar in 
tl 0 back, combing his hair, and scratching the back of his neck The edema of the legs 
and the distension of the bursa about the ankles have disappeared The patient is bright 
and cheerful instead of haggard and morose By means of special exorcises ho is cheerfully 
cooperating in attempts to overcome the contractures of the wrists and the deformities of the 
hands Progress in this is being made but much remnins yet to be accomplished 
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SUMMARY 

A special teelmic is necessaiy in the use of the antiserum of Streptococcus 
cardioarthiitidis in the treatment of rheumatic fever in order to avoid the 
undesirable "focal reaction'’ follomng seium administration This technic is 
presented in detail 

The possibilities of an aqueous cxtiact of Streptococcus cardioaithritidis 
in the treatment of iheumatic fever, as well as chionic atrophic and hyper- 
trophic arthiitis are discussed In its use the impoitaiice of regulating dosage 
so as to avoid focal and geneial leactions is emphasized The present develop- 
ment of the authoi’s technic and its application is reeoided 

These products and the methods of their therapeutic application are to he 
regarded as in the dev^elopraental stages, so tliat fuither modifications are to 
be expected 


REFERENCES 

1 Small, J 0 Bacterium Causing Eheumatic Fever and Preliminary Account of Therapeutic 

Action of Its Specific Antiserum, Am J Med Sc 173 101, 1927 

2 tVilaon, M G Biologic Products of Streptococcus, J A M A 94 842, 1930 

3 Small, J C Eheumatic Fever, Observations Bearing on Specificitj of Streptococcus 

Cardioartlintidis m Rheumatic Fever and Sjdcnham's Chorea, Am J Med So 176 
638, 1928, R61e of Streptoeoeci in Rheumatic Biscase, J Lab CuN Med 14 
1U4, 1929 

4 Andrews, C H, Dench, C L, and Snift, H F Skm Response of Rabbits to Non 

hemolytic Streptococci, Description of Secondarj Reaction Occurring Locally After 
Intradermal Inoculation, J Expor Med 44 35, 1926 

5 Julianelle, L A Reactions of Rabbits to Intraeutaneous Injections of Pneumococci and 

Their Products, Reactions at Site of Injection, J Exper Mod 61 643, 1930 

N B Corner Thirtv Sixth and Wvlnut Stpebts 



THE ALLERGIC JOINT’ 


By Joseph A Freibebq, MD , a^d Stanley E Dorst, JID , Ciecinnati 


ENERALLY speaking thcic are two t>pes of aithritis wkicli are identified 
in various wajs The tj’pe of artluitis \aiiouslj known as hjpertrophic, de 
generate e, or ostcarthntis, is recognized almost unuersallj as a noninfectious, 
combined osseous and chondral degeneration appealing after tlie fifth decade 
of life, accompanying similar changes in all of the other body tissues The 
characteristic findings of this t>pe of degcneiativc arthritis are readilj rccog 
nized, and the pathologic picture is well understood 

The second type of arthritis which is classified bj various ^vnters as 
atrophic, proliferati\ e, infectious, or rheum itoid arthritis, encompasses a great 
number of dissimilar joint lesions mth onlj a single characteristic sign, inflam 
mation Under these headings aic found multiple, progressive joint involve 
ment, persistent inflammation localized in a single joint and fleeting joint lesions 
which heal spontaucoualj Obviously, some differentiation must be made on a 
clinical and etiologic basis between these varied subtjpcs of this group of 
arthntides, before a therapeutic regime can be developed 

In this paper wc will endeavor to show that in addition to the recognized 
specific arthritic lesions such as the tuberculous, the gonococcal, and other 
frankly infectious arthntides, there is another tjpe which may be identified by 
constant signs, both clinical ind pathologic Not only ma> this tj'pe he recog 
nized, but, further, the thcrapj is the same in all cases We realize that the 
term allergy has been used loosely in many instances in the hterature neverthe 
less we have found no bettor descriptive term than the allergic joint for the 
type of disease which we shall describe 

One of the authors (Freiberg)* has noted the development of a character 
istic joint lesion in rabbits following the repeated injection of a bactenal 
filtrate The joint changes which followed the icpeated injections of this 
bacterial filtrate were localized, altered tissue responses, otherwase identified as 
a hypersensitivity reaction to the products of bactenal growth It is this 
disease process which is termed allergj Following the repeated intraarticular 
injection of a bactenal filtrate in the rabbit, a monarticular arthritis developed, 
This arthntis did not become evident until two or more injections of the filtrate 
had been made With each successive injection tlie localized reaction in the 
joint became more pronounced Coincidcntallj , in the rabbits which had re 
ceived these bacterial filtrate injections, there developed not only specific ag 
glutimns in the blood, as showm by a high titer serum agglutination reaction 
against the bactenum used in making the filtrate, hut also a skin hypersensi 
tivity to the filtrate when injected intradcrmally Other factors possibly con 
cemed m these reactions, such as nonspecific foreign proteins and vanations in 

From the Departments of Orthopedic Sorcery and Internal Medicine of the University 
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liydiogen-ion concentiations, weie con ti oiled by numeions experiments and 
excluded theieby 

The aithntic lesions which weie piodiiced by the injection of bacterial 
extracts showed characteiistic changes, both elmically and microscopically The 
macroscopic changes consisted in a mild peiiarticular infiltration, a pronounced 
intiaarticulai effusion, and a negligible loss in joint mobility or function In 
the instances in which the lesion was of several weeks’ duration, there was noted 
a weU-maiked atiophy of the muscles contiolling the motion of the involved 
joint The micioseopie changes consisted in an extensive hypertrophy and 
hypeiplasia of the synovial membrane with aieas of focal collections of lympho- 
cjdic infiltration of the sjuiovial membiane and of the subsjTiovial tissues 
The aiticular caitilage had numerous small aieas of neciosis with the forma- 
tion of an oveilying pamius of connective tissue When new bone formation 
occuried, this was found at the site of ligamentous attachments, external to 
the joint surfaces, and m no manner mteifered with joint function A numbei 
of these experimentally piodiieed aithiitic lesions were observed ovei a long 
peiiod of time following the injections of the bacteiial filtiate, and though the 
periarticulai infiltration disappeai ed entirelj within several weeks, after several 
months had elapsed the sjuiovial membiane hjiieiplasia and the muscular 
atrophy still peisisted It was inteiestmg to note that the lattei changes ex- 
isted long aftei the joint effusions had entnely vanished In fact, in several 
instances nine months after the last injection of the antigen, the synovial mem- 
biane was appreciably thicker than normal, and the Icnee joints showed a cliai- 
aeteiistic relaxation 

Of the many tjrpes of human aitliiitis, excluding the specific arthritides, 
such as the tubeiculous, the gonococcal and the septic forms, differentiation 
into definite gioups is alwajs most difficult if the disease is of many years’ 
standing When an aithiitic lesion is piogressive in nature, even though it be 
confined to a single joint, so many changes occui due to the efforts of nature 
to accommodate the joint to the iiritatmg lesion, that the lesion itself may be 
almost completely masked Extensive defoimities caused by prolonged over- 
action of the stiongei miiscle-gioups lesulting in actual dislocations and acute 
contractures of the soft tissues, not infrequently stimulate the formation of new 
bone in an attempt to limit the pain Under these conditions, the etiologic fac- 
tor may be suggested, not by the clinical pictuie, but by the bacteriologic re- 
actions Prom a clinical point of view this group of arthritides is of less im- 
portance, because the damage to joint function already has oecuired Our in- 
terest has been centered chiefiy on the less advanced eases, those in which one 
or many joints are invohed, but few severe deformities have developed At 
the present tune we are often unable to conclude from a study of cases of the 
former type what the clinical manifestations of the disease were at the onset, 
and whether the various types of therapy instituted pieviouslj’’ have altered the 
characteristics of the ehnical picture It is for tins reason that we shall confine 
the discussion in this paper to a group of cases, all similar in many respects, 
and all reacting in a like manner to the bacteriologic tests and treatment 

The type of arthritis which is designated as allergic has a definite group of 
climcal findings The joint, whether it be a Imce or a finger, appears fusiform. 
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has slight or no pcriarticulai infiltration as determined by palpation, shows 
moderate limitation in function, is distended ivith fluid, and has a characteristic 
hoggy feel on palpation Roentgen films show some soft tissue thickening, 
moderate irregulantj , and nan owing of the joint surfaces, but no extensive 
newbone formation The history of the lesions frequentlj goes back many years, 
and It IS also a frequent finding that at mcgular intervals normal joints have 
become imohed and have remained enlarged It is a surprising fact that in 
the majont} of these eases, although pam is present it is rarely severe, and is 
not the chief factor in causing the patient to seek treatment It is the un 
sightly appearance of the joints, and the limitation of activity which have in 
fluenced the individual to seek relief Aspiration of the joints has been of no 
diagnostic or therapeutic aid in this group of cases, excepting to exclude the 
various specific arthritides The fluid obtained on joint aspiration has in eacli 
instance been an eftusion, yellow in color, cleai or veij slightlj cloudy, and 
negative on culture In a scries of approximatelj one hundred cases of non 
specific arthritis, sbghtlj more than 30 per cent have been classified as allergic 
This statement is based not onlj on the cbnical and laboratory findings of the 
imtial examinations, but also and more ccrtainlj, after a period of extensive 
therapy No case has been classified as aUcigic artlintis unless positive intra 
dermal reactions have accompanied the injection of an autogenous vaccine and 
improvement or complete cure has followed a period of treatment 

It seems necessary, at this point, to digress and briefly review a senes of 
obnioal bacteriologio studies which have heen of great impoitance in determinmg 
our treatment of these cases 

During the past five jears one of us (D ), together with his coworkers, has 
been engaged in a comprehensive study of vaccine therapy in which particular 
attention has been paid to the selection of organisms to be used as antigens 
We have been espeeiallj inteicsted in the possible significance of intradermal 
tests when employed to indicate specific susceptibility to bactenal antigens The 
general problem and method of approach was first desenbed by Wherry® in 
1927 and was further elaborated by Dorst and Wherry in 1928 ® Subsequent 
studies are now in the hands of publishers and will appear in the medical 
literature at an early date Several hundred patients have been carefully 
studied mcluding cases of bacterial asthma, ulcerative and nonulcerative colitis 
arthritis, certain skin lesions and angioneurotic edema These cbnical studies 
tend, for the most part to substantiate Wherrj ’s original hypothesis, and we 
now believe that both susceptibibty and sensitivity to bacterial strains maj 
be demonstrated by intradermal reactions Antigens so selected and given, bj 
the desensitization method, yield excellent therapeutic results Constantly, 
throughout our experimental work, two facts have been emphasized, and 
we have come to regard them as of paramount importance in effective vac 
cine therapy The first is the specificity of the antigen and the second the 
desensitization method of administration The chaotic state which obtams to 
day in the field of vaccine therapy is, we believe primarily due to a failure to 
recognize the importance of these factors Stock vaccines have failed because 
thej completely disregard the factor of specificitj Autogenous vaccines have 
likewise often failed, first, because there seemed to be no method of determining 
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specificity, and secondly, because the specific organism selected by chance was 
usually given in massive doses similar to those used to protect noninfected in- 
dimduals Vaccine so given often lesulted in the exaggeration of S 3 Tnptoms 
These facts have contributed to the low status of vaccine theiapy 

It seems advisable to point out a thud fact which we have had brought 
home to us repeatedly, namelj'', that immunization of a noninfected individual 
against a specific oigaiusm is one pioblem, and the desensitization of an al- 
readj' sensitized individual is quite another, and cannot be accomplished bj' 
using massive doses We may not go fuithcr into the discussion m this papei, 
the experimental studies on this subject aie available foi leview, but we ivill 
state our geneial contention as follows Indiiidual susceptibility to a given 
bacteiial species may be deteimmed by intradermal leactions to propeily pre- 
pared antigens This fact is of great usefulness when one is working with an 
extremely varied flora 

It seemed essential to give the piecedmg suiiey as a baclcground to a 
presentation of our clinical expeiimeiits with certain types of arthritis While 
we aie not readj’^ to state that a positive intiadermal test always indicates an 
allergic reaction between the host and the “aetne" antigens, this seems in 
many instances to be the case We are ccitam that in our cases of asthma, of 
angioneurotic edema, and in maiij of oui nonulceiatne colitis cases we aie 
dealing mth patients whose disease is of an alleigic natuie, if we may accept 
the more compiehensive meaiung of the tern alleigy, and that the positive 
intrademal reactions winch we obtain aie local manifestations of the allergic 
state We have piesented expeiimental evidence suggesting that a ceitain type 
of joint lesion is probably allergic in natuie, and it now lemains foi us to 
show how this concept has been leiified by clinical expeiience 

As suggested above, the gioup of arthritides with which we have been 
working have previously defied accurate classification In certain respects they 
suggest infectious lesions there is swelling, local heat, and subsequent atrophy 
of adjacent muscle groups, but heic the similarity to Iniown infectious arthritis 
of the “specific” type ceases 

If the fluid removed from such joints be caiefuUy studied, we note many 
points of diffeience when compared with flmd fiom Imown inflammatory lesions 
This fluid IS thin and stiaw-coloied, the cells present being chiefly lymphocytes 
or large mononuclears, and the total cell count is low The general chaiac- 
teristics of such fluid suggest a transudate lather than an exudate We have 
studied many such specimens bactenologically, exposing the material to en- 
riched media undei vaiious tensions of 0 and CO^, but have not succeeded in 
isolating organisms The time element has been extended to twelve days and 
then to fifteen daj s, and still our cultures have remained sterile It has been 
suggested that these lesions may be due to some unusual form of streptococcus 
We have failed repeatedlj to recover it, but granting that this failure may be 
due to lack of technical skill, we are stfll at a loss to understand a pyogenic in- 
fection whose charaetenstics are so unlike any other recognized as such 

In our opinion such lesions are not due to active and maintained infections 
in the jomts themselves, but are rather the expression of a sensitized tissue to 
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an antigen which remains m a persisting focus elsewhere in the bodr Such 
a sensitization maj be brought about in two wavs either from repeated ex 
posure to soluble to\ic products from a distant focus, or from transient bao 
tcnemias, during which the joint cantics have been ' seeded” with organisms 
which have failed to grow, due perhaps to reduced oxygen tension Experi 
mental sensitization maj be produced in either waj, but we are inclined to favor 
the concept of circulating sensitizing toxins A joint so sensitized may be 
expected to “flare up’ whenever it is reexposed to the sensitizing antigen, and 
in many instances a focus far removed from the involved joint may be a 
constant source of supplj for the antigen which keeps the allergic reaction 
“active ” When such distant foci arc removed surgically we frcquentlj ao 
complish a striking cure, but more often the removal of foci is either impossible 
or incomplete, and the patient’s symptoms recur It is with such eases that 
we have been chiefl} concerned 

Each case is studied earefullj from the standpoint of foci of infection Cul 
tures are made from postnasal secretions from matenal obtained from smus 
puncture, from suction m the ethmoid region from infected teeth upon removal, 
from tonsils and from the contents of the eiitcnc tract If an obvious focus pre 
sents itself it is giv cn careful attention but in the majontv of oases we must at 
tempt an exliaustive stiidv of flie flora of the mucous membiane lined tracts of 
the bodj for these form the great avenues of entrance All the organisms ob 
tamed on various tv pes of media and under diffcnng gas tensions® are isolated m 
pure culture and si m tests are made with each individual strain Sensitmty is 
indicated bj marked redness induration and local heat These reactions reach 
their height from twenty four to thirty six honrs after the injection and dis 
appear slowlv Organisms gmng rise to such reactions are designated as 
“active strains” and are used singlvf or mixed as the case may be for the 
purpose of desensitizing the patient It mav be stated that organisms giving 
reactions in these cases of arthritis come most frequentlj from the upper res 
piratory tract and the colon Often thev arc organisms usually designated as 
"normal flora,” and a Preidlander’s bacillus from an antrum or a strain of 
B coll from the colon will when injected often give a marked skin reaction 
and a simultaneous focal reaction in the involved joint with an acute exacerba 
tion of the clinical picture This focal reaction gives added weight to our 
opinion concemmg the allergic nature of the disease 

In desensitizmg our patients the active strains are employed in a dilute 
suspension, and very small amounts of the antigen are given at each injection 
Usually we begin with 0 5 minim, carefully measured from a tuberculin syringe 
This dosage is continued for several days and then increased to 1 0 minim 
Injections are given ever} day or cvciy second daj and the dose is slowly 
increased bv 0 5 minim intervals Often, in dealing with extremely sensitive 
individuals it is necessirj to continue at the 1 0 or 1 5 minim dose for days 
before it can be increased We tiy to av^oid anv marked local lesetion and all 
focal or general reactions for we have learned to our sorrow that haste usuallv 
results in a severe focal ‘ flare np,” and it is then necessarj to start again from 
the beginning 
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CLINICAL STUDIES 

Case l~Mra H C, tlurtj three jears of age, married Onset sixteen years ago with 
sirelling and pain in both knees After nine months the right knee became well, and left 
knee unproved Excepting for a period of hospitalization in 1925, she has been up and 
about the entire tune She has noted crepitation in the left knee at all tunes In May, 
1928, the left knee became very swollen and painful At irregular intervals she has had 
shght discomfort and stiffness of the fingers Otherwise the history is negative excepting 
for constipation with occasional intermittent attacks of diarrhea, during which there would 
be traces of mucus and blood in the stool 

The first examination on October 3, 1928, showed a tall slender type of individual, 
weighing 123 pounds The left knee was distended with flmd and motion was bmited to 
an arc of 60° to 160° There was marked crepitus in both knees noted on motion The 
other jomts showed no abnormal changes X ray films of the knees were negative General 
examination revealed no static abnormabties in the feet or legs, but there was a shght 
fatigue posture Aapuation of the left knee on October 10, 1928, yielded 150 cc of a 
rather turbid serous fluid with further amount of fluid remaining in the 30 int This was 
stenie on culture 

Prior to her first visit, repeated attempts had been made in several cbmes to find and 
remove some focus o^ infection The teeth, sinuses, and throat had been carefully studied 
without positive findings The one rather definite lead came in the gastroenteric history 
Nevertheless cultures were made from materials obtained from postnasal pharjmx, and after 
suction appbed to the ethmoid region Cultures were also made from the stools, and these alone 
gave significant findings Four strains of organisms were isolated from the nose and 
throat secretions, and six from the stools These were recovered m pure culture, harvested, 
and heat killed at 60° C Intradermal tests were carried out using all nine atrams, and 
strongly positive reactions were given by B ooh eommunior and B mucosus oapsulatus 
These two strains were incorporated in a mixed vaccine, and treatment was started, usmg 
0 6 mmun of a dilute suspension The vaccine was then sent to the patient’s family 
physician with instructions regarding its administration He, however, failed to recognize 
the importance of advancing the dosage very slowly, and in a period of fifteen dajs in 
creased the amount from 1 to 8 nurums The result was an acute exacerbation of symptoms 
iTith effusion not only into the left knee, but also into t)ie right knee, and when examined 
at this penod, her symptoms were definitel) more marked than when first seen 

The dosage of vaccine was reduced to 0 5 minim and then given m very small doses so 
that between December 20, 1928, and February 23, 1929, it had been increased only to 
2 m i n i m s IVhen examined at this time, she showed little improvement The following brief 
summary covers her progress during the next eighteen months Throughout this time she 
earned on her usual routine and was at no period subjected to enforced rest 

March 21, 1929, deflmte improvement Dosage 2 minims 

April 16, 1929, improvement continues, fluid markcdlj decreased in amount Dosage 
held at 2 minims 

May 6, 1929, no pain, only shght effusion in loft knee, right knee well Taecino dosage 
2 5 minims 

June 10, 1929, improvement continues States that she is better than she has been for 
many months 

October 8, 1929, no pam, practically no fluid 

January 3, 1930, new vaccine prepared from colon flora still slightly sensitive to M 
capsulatus and definitely sensitive to B cob The new vaccine was somewhat more con 
centrated than the first with the result that there was a marked focal reaction with return 
of fluid to the left knee follovnng the third 2 minim dose The vaccine was diluted and the 
dose reduced to 1 minim 

February 4, 1930, feebng well No fluid in either knee 

March 28, 1930, no subjective symptoms, no fluid Vaccine 2 minims 

June 15, 1930, improvement holds, patient is taking long walks and plays golf with 
out unfavorable results 
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Case 2 — Ux A F This patient gave a history of fleeting joint symptoms during the 
past fifteen years More recently he has had at least three severe attacks annually, in 
volving feet, ankles, and occasionally the elbows and knees Each attack has been followed 
by less complete recovery Preceding each illness, the patient had some generalized dia 
turbance accompanied by malaise Excepting for an acute gastroenteric disturbance while 
in the Philippines in August, 1928, the patient could recall no illnesses No probable foci of 
infection had been discovered In January, 1929, he had acutely painful and swollen feet 
and swollen right knee necessitating bed rest Under another physician's care he was placed 
on a purin free diet for three months, with no relief 

Examination on April 18, 1929, showed effusion in the left knee joint, swollen and 
acutely tender feet, and ankles associated with marked muscle spasm in the feet and con 
genital pronation of the feet X ray films of the knees were entirely negative X ray films 
of the feet and ankles showed some narrowing of all of the tarsal and metatarsal joint spaces 
with decrease in normal density of tbo bones Though conscious of no upper respiratory disturb 
anco and in spite of tho absence of tonsils, the patient had an injected granular pharynx. Cul 
tures were taken from the poatnasopharynx and the stools wore cultured Antigens were prepared 
as outlined in Case 1 He was not sensitive to any of tho colon flora, but gave marked rcac 
tions to a nonhemolytic streptococcus from the throat and to a strain of B Fnedlander from 
the same source Vaccine was prepared m tho manner described above On May 3, 1929, the left 
knee was greatly improved, though the feet showed no improvement Iodides and cinchopen 
had been administered since April 18 Vaccine therapy was started on May 10, the patient 
BtiU was confined to bed On May 22 he was permitted bmited activity with support for 
pronation of the feet Improvement continued with resumption of normal activities until 
November G, 1929 No dietary restrictions had been imposed On this date the patient de 
veloped an acute upper respiratory infection with temperature of 101 C F associated with 
effusion into the left elbow and severe pam in the feet This followed a period of two 
weeks without vaccine therapy On November 14, having recovered from tho acute upper 
respiratory infection, lie was again skin tested with the vaccine, and developed a 4 cm 
reaction Vaccine therapy was resumed Two weeks later pam had entirely subsided and 
the patient engaged in. normal activities Vaccine therapy was continued for three months 
Following the disappearance of inflammatory reaction about the feet and ankles, the patient 
was given physiotherapy to restore joint mobility At tbo present tunc July, 1930 the 
patient states that he is free from pain and has engaged in all activities associated with those 
of an active business man since November, 1929 At no time during the preceding five years 
has he felt as well, nor has ho had such a long period of freedom from arthritic sjTnptoms 

The two cases outlined abo\e 6er\e to illustrate our method of procedure 
The scope of this prelmunary report docs not permit a detailed presentation 
of a larger series of cases, but Table I gives interesting data obtained from a 
group of thirteen Each of the patients included in this table has been as 
carefully studied as the ones described No patient is included who has not 
been under treatment for more than nine months, and the average tunes since 
treatment was started is eighteen months 

As an adjunct to the vaccine therapy outlined, careful attention has been 
paid to any existing deformities and postural abnormalities During the active 
phase of the disease nonoperative correction of deformities has been earned 
out by means of mechanical support and physiotherapy Muscular atrophy and 
postural defects, when present, have been treated by carefully supervised ex 
ercises and the application of one of the various forms of external heat In 
certain instances a period of bed rest seemed indicated Surgical correction 
of deformities, when nccessarj, was not attempted until all evidence of actmtj 
in the lesion had disappeared 
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Table I 
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DLBATIOV 

PAET& IKTOLrED 

FOCUS 

ORGVXISilS SENSITIVE 

PESULT 

1 

3 vears 

Right knee and 
elbow 

Sinns 

Streptococcus h e m o 
lytic 

Cured 

n 

18 months 

Knee and sacro 
ibac 

Sinus 

Staphylococcus hemo 
Irtic 

Cured 

3 

14 years 

BotK Vnees and 
spine 

Sinus 

Streptococcus nonhem 
oivtic 

Cured 

4 

9 rears 

Both knees 

Colon 

Bacillus coll, Bacil 
lus mucosus capsul 
atuB 

Cured 

0 

2 rears 

Spine and el 
bon 

Antrum 

Bacillus coll, Strepto 
coccus hemobdicus 

Ko improvement 

6 

2 rears 

Both knees and 
ankles 

Throat 

Streptococcus , green 
coloration 

Cured 

7 

4 lears 

Both ankles 

Ethmoid 

Streptococcus, nonhem 
olytic Bacillus of 
Fnedlander 

Cured 

s 

6 months 
(flu) 

Right knee and 
right elbow 

Ethmoid 

Streptococcus , green 
coloration 

Cured 

9 

3 rears 

Right knee 

Colon 

Streptococcus, hemo 
htic Bacillus coll 

Marked improve 
ment 

10 

6 rears 

Spine and both 
hips and 
shoulders 

Colon 

BaciUns coh, hemo 
Irtic (only) 

Marked improve 
ment 

11 

4 years 

Knees 

Colon 

B coll hemolytic 

Ko improvement 

12 

5 years 

Wrist, elbows 
and toees 

Antrum 

and 

ethmoid 

Staphj lococcus hemo 
Irtic Green pro 
ducmg streptococcus 

Marked improve 
ment 

13 

2 years 

Right sacroiliac 

Tonsils 

Hemolvtic streptococ 
eus 

Improvement 


SUMMARY 

Oul conclusions mai be outlined as follonrs 

1 We believe that vra have demonstrated the experimental production of 
an allergic lesion in the joints of rabbits 

2 In eases of joint disease in the human being, we encountered a lesion 
similar to those produced in rabbits We are not satisfied that any previous 
explanation of this tj^ie of joint lesion in human beings is adequate 

3 We belieie that this lesion m the human being is also allergic, and that 
we have demonstrated the lelationship between antigenic substances from dis- 
tant foci and the diseased joint 

4 The success of our treatment, which consists, essentially, in desensitizmg 
patients to autogenous antigens which give positive reactions, seems to justify 
this conception 
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A inCROPHOTOGBAPHIC STUDY OP PIVB VARIETIES OF 
ARTHRITIC STREPTOCOCCI 


B\ Dav:d Thomson,* OBE, MB Ch B (Edin ) D PH (Cams ) and 
Robert TH03rso\,f MB, ChB (Edin ) London 


OETORAL vnnefies of streptococci have now been menmmated as causes of 
chronic arthritis PAtensne icsearchcs ha\c been earned out on this subject 
by Dr Waircn Crowe m England and bj Drs Buibank and Hadjopoulos in 
Amenea 

These arthritic oi osteotropic” streptococci bale been isolated from the 
blood, urine feces and apices of bad teeth of patients suffering from chronic 
rheumatism VRien injected into animals such ns rabbits it has been found that 
they produce swelling of the joints and lameness and thej can be recovered 
from the bones and joints of these animals 

Warren Crowe (1928) contributed an important paper on this subject in 
the Annals of the Pickett Thomson Research Lahoratorij i 398408, with ten 
illustrative plates 

The several vanctics of these ‘osteotropic” streptococci can be clearly 
differentiated bj their colonj appearance when eultivated on Crowe’s medium 
for three dajs 

Warren Crowe has discovered at least four vancties of ‘ osteotropic” 
streptoeocei These aie (1) Streptococcus zymogenes (Braxton Hichs) sjnony 
mous with Streptococcus grncilis (American writers) see Plate V, (2) Strepto 
coccus B7 (2) h (Crowe’s classification) sec Plate I (3) Streptococcus B9 
(1) 1 (Crowe’s classification) sec Plate II (4) Streptococcus B9 (3) a 
(Crowe’s classification) see Plate III 

In April 1929, Dr Burbank sent five strains of his arthntie streptococci 
to Dr Warren Crowe for investigation In his explanatory letter he states 
that “One is of blood culture origin, from the human being one isolated from 
the stool, and joints experimentallj produced in rabbits with it, three were 
onginallj from human blood cultures, and afterwards isolated from rabbits 
after having expcnmentallv produced low grade joint involvement of long dura 
tion.” 

On investigating these five strains Warren Crowe gave the following opinion 
as to their identification 

Burbank strain (1) Streptococcus zymogenes (D 3 (1) Crowe s classification) 

“ ' (2) Streptococcus fecalis (D1 (1) a 

‘ " (3) Vindans type (B 9 (1) e ? 

“ ‘ (4) Colorless group (A1 (1) b 

“ ' (5) Streptococcus zymogenes (D 3 (1) “ “ 

After this preliminary identification. Dr Warren Crowe sent these Burbank 
strains to us for further photographic identification 

Hon Director Pickett Thomson Kesearch Daboratorj SL Paul s Hospital 
TPathologlst Pickett Thomson Research Laboratory St Paul s Hospital 

1H7 
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incubate? 37 Cro^i'i eho^late bloodT'" 

Mas^nifled 40 diameters “iood agar after three days aerobic 

The colonies are shnmari 

The> are soft moist and glistening tvlth a 

inset 

or a broth culture magnified 1700 diameters 
Glucose Maltose Galactose Sarrhnr^ r REAct^o^s 

^ Manmte Inulin Saltcin Rafflnose Litmus Milk 

Thfs* ftreptococcill^®®^”'® ^ ^ 

In^rotli^cuUum'*^ 'Jnes^not^feTOent^lficIS and'^l ® 'osteotropic streptococcus 

aaiicin and does not form such long chains 
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PLATE III 

TTarren Crowe’s Arthritic Streptococcus B 9 (3) a 

colonies on Crone 3 chocolate blood agar after three dajs aerobic 

^^enlfled 25 diameters 

it Infected noPonfv'^thl ® ""^en injected into rabbits 

muscles such :Sthp’^birin?^T^ I*’ hemorrhages in the tendinous portions of certain 

the joint cansul^s from tmf '’•oodi of the rabbit, also from 

^ The SloSles .**"°“* ^°hs of fl^o tl^iia and from the biceps 

surroundid bv a ^ehow rnne^? Sattish or concave top They are 

Iodine f That i? distinctly shown on the photograph 

ioame± (That is the colonies are slightly broivned by Lugols solution) 

StTGAB Reactions 

lucose Maltose Galactose Saccharose Lactose Mannite Dextrin InuIIn Sallcin Rafflnose Litmus 
with a’S^ar^'slfpei^mm'ilufd'”^”^'’ culture X1700 The broth culture shows a copious deposit 
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i, * u Burbank’S Arthritic Streptococcus Vo IV 
l:>cubXTgt°8‘?f?P'“ chordae blooa aear attar three dais aerobic 

Macnifled 40 diameters 

medium around *or under^Uie^olo^Ies eUstenluE' There Is no discoloration of the 

.. SuoAB Reactions 

^036 MaJtoso Galactose Saccharose larctose Mannlte Dextrin Inuiln Sallcln Ramnose 
Idtmua Milk “ “ - - - + 


^ea( i?eff{a(ance — ^Negative 

fclntr nSnrSlSt to'St" Th?‘locd fre *>“' “ «■» l««ef <■> 

•» not ferment^ by S fecalia cocci are largrer than those of S fecalls and moreover InulJn 




EECEXT RESEARCHES ON THE STREPTOCOCCAL ETIOLOGY OF 

RHEUMATIC FEVER 


By D\md Thomsox,' OBE, MB, ChB(Edin), DP H (Cams), and 
N Grvy HiLL,t M C M B , B S (Loxdox), D P H (England), London 


1 PREFATORl NOTE 

TN monograph I, Vol IV, of the Anmth of the Pxchett-Tliomhon Rescaicli 
* Lahoiatonj (1928} a complete lustoDcal account nas gneu by Drs D and R 
Thomson ot the leseaiches -Rlneh liad been earned out on the etlolog^ of iheu- 
matic fe%ei up to the middle of the leai 1928 At that time it appealed hope- 
ful that the stieptococcus lespon^ible foi the disease had been disco%ered bj 
Bnkhaug and Small in Ameiiea Anothei gioup of woikeis in America pro 
pounded the hypothesis that the disease was simph a state of bacteiial allergy 
to seyeial yaiieties of stieptococci 

Dining the past two ycais seyeral yyoikeis liaye attempted to confirm the 
yyoik of Small and Biikhaug, and yye haye also earned out exteiisive investi- 
gatious on the stieptocoeeal etiology of this disease 

Lazarus-Bailow (1928) Hitchcock (1928), Nye and Seegal (1929), Laza- 
iiis-Bailow (1929) and Giay Hill (1929) wcie all unable to confirm the yy'ork 
of Small and Birkhaug since thej found that the Streptococcus cardioarth- 
iitidis of Small yyliich is identical wutli Birkhaug’s nonmethemoglobm-forming 
streptococcus was pieseiit as frequently m noimal peisons as in rheumatic 
feyer cases 

Nabario and 3IacDonald (1929) inyestigated the bacteiial floia of the 
tonsils of ehildien yrith articulai iheumatism but yyeie unable to find that this 
floia was any difteient fiom that of nonrheumatic children Other yvorkers, 
hoyyeyer, namely Belk, Jodzis and Fendrick (1928), Flinn and others (1928), 
and Hart (1929) tend to confiim the yvoik of Birkhaug and Small 

With regal d to the alleigy theoij of rheumatic feyei seyeral confirmatory 
researches haye appeared by Derick Hitchcock and Sywift (1929), Hart 
(3929) Bnkhaug (1929), and Swift (1929) 

n GREEN-PRODLCING (yiRIDyXS) STREPTOCOCCI IN PHEUMATIC FEyEK 

Leiehtentiitt (1929) yyas able to demonstrate Streptococcus vindans m the 
nodules in tyvo out of seyen cases of nodose rheumatism In one of the cases 
the same organism yyas demonstrated simultaneously in the blood 

Cecil, Nieholls and Stainsby (1929) diinng the siiiing of 1928 subjected 
29 patients with acute iheumatie fevei to blood cultuies, of yvhom 9, or 31 per 
cent, yielded a streptococcus Duiing the spnng of 1929, 31 patients yyith 
acute r heumatic feyer yyeie studied by blood cultures, of yrhom 26, or 83 9 per 

•Hon Director Pickett-Thomson Resenrch Eaboraton St Paul s Hospital 
tSIedlcal Omcer Queen yinr\ s Hospital Carshaltcn 
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cent, -yielded a streptoi-occus The higher pei ventage of positi\e cultures m the 
1929 scries appears to ha^e been due to improved cultural nietliocls Of the 
35 strums of streptococci rcco\<red from blood cultures 33 hare been classi 
fied as alpha streptococci (Sticptococcus \mdius) one as a beta stieptococcus 
(S hcmolj tieiis) , and one a gamma streptococcus (S anhemoI> tieus) Some of 
the S \und'ins stiams piodnced little green on blood modiiims 

Agglutination and absoi-ption tests indicate thit tlic stiains of S \jrjdans 
^cco^ered from the blood of patients iritli rheumatic fever shou a tendency to 
fall into specific biologic gioups In se\en pitients uitli rheumatic fever who 
were subjected to cnltuics from affected joints 5 or 71 4 per cent Melded S 
vindins In three patients in uhom green streptococci uere recovered from 
both the blood and joint ugglufiintion and absorption tests proved the iden 
titj of the strains isolated from the tuo souites These obseivatious coirobo 
late those of pievious investigators and msKc it difficult to escape the con 
elusion that rlieuinatic fever is a streptococcal infection usualh of the ilpha 
or S vindans, t>pe The pathogenesis of rheumatic fevei m respect to the 
joint lesions appears to be analogous to that of infectious arthritis and gono 
coccal arthritis Bacterial allcrg} probably influences the clinical picture m 
all three conditions, but in each instance the joint manifestations art pnmanlv 
dependent on localization of bnetena in the joint with subsequent infection 

If! OTHER RESEARCHES 

Gross Loevve and Eliasoph (1^29) attempted to leproducc m animals the 
lesions characteristic of rheumatic fever in the human being V large num 
her of animals representing seven species were emploved Among other ma 
terials, streptococci isolated in pure culture from the blood of iheumatic pa 
tients (proved to be so bj biopsj or b> autopsj), os well as the whole blood 
plasma, serum pericardial pleural and livdrocele fluid filtiates from tonsils 
subcutaneous nodules, ijraph nodes and nasopharj ngeal washings obtained 
from such patients were used in a vanetv of combinations and with a num 
her of procedures calculated to predispose the animal to tbt disease Thej 
failed to reproduce the disease 

I\ RESEARCHES DY THE AUTHORS 

Having failed to eonfiim the woik of Small and Birklnu., that ihcumatic 
fever was caused bj the noncolor pioducing stiaiptococcus dcsciibed bv 
them, the authors decided to cniiT out further I'tscarclicb to ascertain if anv 
other vanetv of streptoeocens vris peisistentlj present m iheumntic fever 
children while being absent from control cases 

This investigation was earned out by a new method devised bv one of 
us (X> Thomson) which consist? in compiling extensive photographic records 
of cultures on Crowe's medium This method of compiling photographic 
records had already been applied bj D and K Thomson to other diseases 
such as influenza, scarlet fever, measles, tonsillitis etc and large numbers 
of photographs had also been aecimialated of the ustnl flora of normal throats 
(see Aimah of the Pickcit Thomson Reseat ch Lahoratonj 6 1929 and future 
volumes) It was hoped therefore, that if vve obtained evtensive photographic 
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PI-ATE I 

Streptococcus CardioarthnUdis — (Small Strain R2 ) 

Mlcrophotograph at colonies on Crowes chocolate blood agar after three dajs aerobic 
incubation at 37 5 C Magnifled 40 diameters 

The colonies are greyish with a slightly greenish tinge soft moist and cause no discolora- 
tion of the medium around or under the colonies The daughter colonies around the margin 
may not detelop until incubated for se\cral days 

Iodine — (Tliat Is the colonies are not discolored by Lugol s solution ) 

Broth Culture — Moderate deposit with turbid supernatant fluid 
Inset Circle — Smear of a broth culture magnified 1700 diameters 


SUGAR REA.CTIor.S 

Glucose Maltose Galactose Saccharose Lactose Mannlte 

•f + + -f + 

Dextrin Inulln Salicin RafHnose Litmus Milk 


Beat Resistance — Negative 

NOTE — This variety of streptococcus is believed by Small to be the cause of rheumatic 
fev er Small sent three of his strains R 1 R-2 and R 9 to D Thomson and it was found that 
they were closely allied streptococci. Strain R 1 w as Iodine + Strains R.9 and R.2 were 
Iodine - , 

R.2 was isolated from the faeces R9 and R1 were Isolated from the blood of cases or 
rheumatic fever Strain R 1 did not ferment lactose and did not produce acid in litmus roUK 
Compare Birkhaug s strain Plate II 



STREPTOCOCCAL ETIOLOOT OP RHEUSIATIC FEVER 


1127 



PLATD II 


'^onmtihemx)alohin /omtino Streptococcus — (BfrI haus Strafn R. F 36 ) 

laolated from the tonsil ot a case of rheumatic fe\er 
lnpnhflH/f5°?* colonies on Crowes chocolate blood agar after three da'S aerobic 

incubation at 37 6 C Maffnlfled 0 diameters. 

\i>rv color with a tinge of green soft moist glistening and 

^ "o discoloration of the medium around or under the colonies 

colonies are rendered dark brown In color with Lugols solution) 
r — Copious white deposit supernatant fairly clear 

Jnset Circle — Smear of broth culture magnified 1700 diameters 


Glucose 

Maltose 

Sugar 

Galactose 

RbACnONS 

Saccharose 

Lactose Monnltc 

Dextrin 

•v 

Inulln 

4 

Sallcin 

+ 

PafilRosc 

Litmus Milk 


+ 

+ 

+ 

+ 

Beat Resistance — ^Negative 



and Clot 


. Note.- — T his variety of streptococcus was at first believed by Blrkbaug to be the cause 
or rheumatic fever Sevei'al strains have been examined bj H Thomson and they have been 
round to be closely similar to the stralDS of Streptococcus Cardloarthritidls Isolated by Small 
leee Plate I) 

Birkhaug found that these streptococci produced a potent toxin which gave positive skin 
reactions In a large percentage of rheumatic fever cases Birkhaug is now more Inclined to 
believe in the allergic theory of the causation of rheumatic fever 

Further microphotographs of these streptococci of Small and Birkhaug will be found In 
the Annals of tfte PfcHefl Thomson ffescarch Laboratory 4 15 8 Plates 1 6 
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lecords of cultuies from the throats of rheumatic fever childien, that some 
diffeieiiee might be levealed ■when these vveie compared with similar photo- 
graphs already compiled fiom the throats of normal cases and from various 
othei diseases Although the maioiity of the work has been confined to the 
bacteriologic in\ estigation of the throat in rheumatic fever children, other 
material was examined ivhen available Thus blood cultuies and eultuies from 
postmoitem material, such as the heart valves, peiicardium, etc, have been 
investigated The most inteiesting evidence which we possess, however, is 
that gamed bv the caieful study of cultuies from the throats of acute typical 
cases of iheumatic fever 

a Matei lal Investiffated and Tcchnic — One of us (Dr Gray Hill) having 
chaige of one bundled beds for iheumatic fever cases, both acute and con- 
valescent, had ample matei lal foi investigation The culture medium consist- 
ing chiefly of plates of Clone’s chocolate blood agai was supplied by the 
Piekett-Thomson Reseaich Laboiatoi’v 

1 Blood Cultures Fiom 10 to 20 c c of blood -neie diawn fiom the median 
basdic veins of eight cases of iheumatic fever The technic emploj’’ed was that 
advocated by Cecil, Nicliolls and Stainsby (1928) The blood was allowed to 
clot and was put in the ice bo\ overnight The tubes weie then centrifuged and 
the serum drawn off with a sterile iiipette, caie being taken to remove all 
the serum The clot was then bioken up and tiansfeiied to a bottle contain 
mg about 100 c c of testicular infusion biotli 

In the majority of instances the blood cultuies lemained sterile In a 
few cases staphj lococei appealed, but m no instances was a stieptococcus 
cultivated during life 

2 Throat Swab Cultmes Oidmaiy tin oat swabs were taken from over 
34 cases of rheumatic fever children In the majority of instances the tonsils 
were present and the swabs were taken fiom their surface In a few instances 
the tonsils had been preiiously enucleated in which case the cultures were 
taken from the tonsillar fossae Plates of Clowe’s chocolate blood agar weie 
inoculated from all tonsil swabs, and the mateiial was rubbed well into tlie 
surface of the medium by means of a polished sterde glass shank These 
plates were incubated on the average foi a period of thiee days, and weie 
then photographed by reflected light according to the technic de\ eloped by 
one of us (D Thomson) Aftei several photographs had been taken, these 
were compared ivitli similar photogiaphs of cultures of throat swabs from nor- 
mal persons and from other types of disease such as influenza, measles, scarlet 
fever, ordiiiaiy tonsdiitis, etc By the caieful study of these photographs it 
seemed to us that an imusual type of streptococcus with chaiacteiistie colonies 
uas constantly present in the cultures from iheumatic fever throats, and this 
type of stieptococcie colony was oidv occasionally present in the cultuies taken 
from noimal throats and from the throats of cases suffering from other dis- 
eases In raani instances, more especially m very acute typical cases of rheu- 
matic feiei, at least 90 per cent of the total colonies on the eultuie plate con- 
sisted of the unusual stieptococcus In other cases they were piesent only 
in moderate numbers but in no case did we find that they weie entirely ab- 
sent They also persisted in the tin oat foi a considerable time dnrmg the 
period of eon^ alescence from the acute rheumatic fever symptoms 
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PIJVTE III 

Primary Culture from Rheumatic Fetcr T/iraaf — (Case Mlssen Tliis case had se\ere chorea ) 
Mlcrophotoffraph ot culture on Crones chocolate blood n^ar after three days aerobic 
cxiltlvatlon at 3< 6 C (Magnified 20 diameters ) 

The predominant colonies (I) are tho e of a virldans t>Pc of streptococcus which ha- 
been found by us to bo present In (argre numbers In practically all rheumatic fever throat 
cultures In \erj severe cases these colonies arc pr-sent In very large numbers (see Plates 
IV and X ) This tipe of streptococcus appears on the other hand to be more or less absent 
from the cultures made In a similar manner from normal throats and from the throats of 
other diseases (see Plates VII to X) 

The large colonies (II) are a species of Staphj lococcus albu 
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Plate I\ 


Vicrophotogi aph of Pnma) t/ Cuitiire /loiii Rheumat%c Fevct Tin oat Sioah 
30 diameters aerobic incubation on Crones chocolate blood asai at 37 5 C (Maenlfled 

hi a of ble^hlng'®”**^® Slistenlne heaped up lens-shaped and surrounded 

The colonies are Iodine + or+- 

difflcuU to\reak'iJip~^*’°''® Huld rvlth a deposit of flocculent lumps 


Glucose 


Sugar Reactions 


Maltose 

Galactose 

Saccharose 

Lactose 

Dextrin 

± 

Inulin 

Salicin 

+ 

Raffinose 

+ 


Mannlte 


an extremelj set ere case of rheumatic feter Cultures from throat 
colonies >nter\ als aln at s showed largre numbers of the heaped-up gHstenlns 

acme Cl Thase continued to be present for about ttto tteeks after the 
i subsided aftei tthich time tlie flora became more mixed like that of a 

normal Inroat S'waD 
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Pi-ATs; V 

HiCTophatooravh of a Piithojen^Selecttve Culture from Tlvroat of Hheumatic Pever — 
(Case Ca-tnpben ) Th ee <la>^ aerobic cultivation of Croxvea chocolate blood agar at S7 5 C 
ilagnlfled 25 dlametors 

TfoTE — The pathogen selective culturing- in tlie patient s own blood has killed off all the 
throat organisms except t-wo namelj the Streptococcus vlridans with glistening lens shaped 
colonies <I> end a Staphj lococcus aureus (II> 

Colonies (I) are Iodine + — 

Colonies (II) are Iodine - 

The colonies ot the rheumatic {c\er streptococcus (I) were Isolated in pure cultiure (see 
1 late \ I tor full particulars) 

This was a very severe case of rheumatic fever end a large number of rheumatic nodules 
were present. The patient had had previous siUacks and there was much cardiac damage 
present. 
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Shcptocoictis Oindans Tape) Isolated f,om the Th,oat nt t , r., 

^ ^ Campbell ) ( Pure culturp { Rheumatic Fever (Case 

lncuba^ionyt°37f c”* ffiiCTifled"®25°dIamet'ere blood asar after three days aerobic 

ine heaped up with a tvhitish .ellow aone of bleach- 

CttRwie — Sho^s a copious"^1ilte°Tv^o\u*'*d?n°'i^’®H Lugol s solution) 

DifTicult to emulsif> tvooIIj deposit "with a clear supernatant fluid 

Inset C.rcic -Broth culture magnified 1700 diameters 


Glucose Maltose 

_ + + 
Dextrin Inulin 

+ 


SuGAH Reactions 
Galactose Saccharose 

4. 

Sallcin Rafflnose 


Lactose 

+ 

Litmus Milk 


Mannite 


Clot 
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The topical appearance of these streptococcal colonies characteristic of 
rheumatic fe\ei is shovn on Plates III, V and VI The colonies are as a 
rule someiAhat spherical, smooth and glistening' and are surrounded bj a 
3 eIioM zone of bleaching Vhen incubated foi a period longer than three 
dtt}S the' become moic lough and opaque and feud to spread a little around 
their margins 

In bioth cultuics as a rule the\ pioduco a ilocculcnt deposit AMth a clcai 
supernatant fluid The deposit consists ot long tangled skeins of strepto 
cocci The^ ferment glucose maltose galactose saccharose, lactose and 
produce acid and clot in litmus nnlk Alannite is ne^el fermented but occa 
sionally dextrin 

They resemble scr\ closcU the streptococcus RF\ lb2 isolated bj Birl 
haug from a rheumatic fevei nodule (bee Innats of the Pickett Thomson 
Research Lahoi atones 4. 1928 Plate 4 Pigs 4G) Thej are entirel' different 
from the S cardioarthritidis of Small and the nonmcthemoglobin forming 
streptococcus of Birkhaug (see Plates I and II of tins papei) 

3 Pathogen Sclcetne Cultures fiom the Throat This method introduced 
by Cronm Lowe (1928) was adopted m two cases The mateiml from the 
throat swab uas incubated uith the patients own blood for a period of 
twentj four houis Cultuics fiom the blood uere then plated on Cioue s 
medium and incubated for throe davs as usual Plate \ shows a jmerophoto 
graph of a culture from a iheunntic feier throat made in this manner Onh 
two organisms w ere present c iz , btaphj lococtus aureus aud the t^ pical colo 
mes of the rheumatic ft\cr streptococcus already described 

The second attempt at pathogen sclectne culturing from the throat of 
anothei rheumatic fever case was e\en moie successful as the chaiactenstie 
colonies of the streptococcus appeared almost m pure culture 

4 Tonsil Punctiuc Cultures Ve believed that if cultiues were made 
from the interior of the tonsils, we would be more likelv to obtain purer 
cultures of the streptococcus than hy the surface swab method Dr Gra} 
Hill tried this method following the procedure of Pearse in eleven cases 

The results were, however, somewhat disappomting In several instances 
the plates were overgrown with a mass of bacteria includmg the usual floia 
of the mouth 

The streptococcus chaiacteristic of the rheumatic fever throat swabs 
except in a few instances where the> were very numerous, was not nearh 
so much in ecidence m the ease of the tonsil punctures In thice instances 
hemoljtic streptococci were obtained in the mixed flora and in one instance 
the Small Birkhaug tvpe of streptococcus (see Plates I and II were numerous) 

5 Cultures from the Interior of Tonsils Enucleated During the Attack of 
Rheumatic Fever Samples taken from the anterior of tonsils enucleated 
shortlj after an attack of rheumatic feicr were inoculated on to Growers 
medium m tlie usual manner In one of tliese large numbers of hemolytic 
streptococci were found as well as a few of the characteristic rheumatic feaer 
streptococcus In othei cases were found hemol} tie streptococci, the strepto 
coccus of Birkhaug and Small and the characteristic vindans streptococcus 

6 Postnasal Cultures Cultures were made fiom the nasophar^oix zn four 
cases but thei showed nothing unusual The chief organisms obtained from 
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this situation uere gram negative diplococci of the eatarrhalis tvpe and strep 
tococci of the pneumococcus t 3 pc 

7 Urine Cultures The urine in one instance uas drawn off aseptically, 
centrifuged and the deposit inoculated on to plates of Crowe's chocolate 
blood agar A Staphjlococcus albus and a iev. diphtheroids appeared on the 
culture but no streptococci 

8 Postmortem jratennl Theie is great diffieultj in obtaining post 
mortem material fiom earh cases of acute rheumatic fever As a rule the 
cause of death is heart trouble and this usinllj occurs Jong after the acute 
stages of rheumatic fever have passed 

Dr Grav Hdl uns able to obtain postmortem material for bacteriologic 
examination in three eases 

Case “C ” — Blood was tal en on the thud day after death This gave a 
mixed growtii of several organisms, among which was a hemoljtic strepto 
coccus 

Case “S ” — Cultuies ueie tal en fiom the mitral valve, pericardium, myo 
cardium and heart blood, one da> after deatJi Two varieties of streptococci 
were isolated from the mitral ^aho One resembled somewhat the Birkhaug 
Small colorless streptococcus The other varieties produced a flat spreading 
growth and caused a slightly gieenish discoloration of the culture medium 

Case **M " — The pericardium was full of seropnrulent fluid at the post 
mortem and from this pus was cultivated a Staphjlococcus aureus and two 
varieties of streptococci Both varieties of streptococci were of the viridans 
type One produced flat spreading colonics on Crowe s medium and was Jong 
chained The other variety resembled the tjpical rheumatic fever species 
which we have found constantlj in the throats of acute rheumatic fever eases 
(see Plates HI to VI) 

b Further Jiemail s With Regard to the CharactcnsUc Streptococcus 
Found — If the streptococcus m question has some relation to the cause of rheu 
matic fever, one would expect to find it in everj case and unless we are to 
assume that there are healthy carriers it should be absent from practically 
all other throats Streptococci giving somewhat similar colonies however, 
can be found m the throats of some normal children Prom our investiga 
tions it would appear that several varieties of streptococci are capable of 
produemg this tjpe of colonj, so it is necessarj tb investigate this matter 


Plate VII 

Primary Cultwe from Measles Throat — (Case Cooper fourth daj ) 
Wicrophotoffraph of the culture on Crowes chocolate blood a?ar after two days anaerobic 
and one day aerobic incubation at 37 5 C Magnlfled 25 diameters 

It will be noted that the majority of the colonies (I) ore flat and translucent with a 
raised margin. They are Iodine - oi + — These colonies ha\e been found by Drs D and 
R Thomson to be present In large numbers In all cases of measles so far examined When 
isolated In pure culture they are found to give the following sugar reactions 
ScQAB Reactions 

Glucose Maltose Galactose Saccharose Lactose Mannlte 


Inulln 


Salicin 


Rafflnose 


Litmus Milk 


Dextrin 

or — or - or — or — Clot 

Tl^ls measles streptococcus resembles \er} cloaelj those strains isolated from cases of 
measles by the American workers Tunnicllff and Ferrj , , 

It will be noted that the type of heaped up glistening viridans streptococcus found In the 
rheumatic fever cases (Plate III VI) are conspicuously absent 
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Plate VIII 

Pnmaiii Culture fiom Scarlet Fever Tin oat — (Ca'se Birch third day) 
Microphotoffiaph of the culture on Inspissated vshole blood (modlfled Crowes medium) 
after three da%s aerobic incubation at 37 5'C Magnified 25 diameters 

The predominant colonies (I) are the haemoUtlc Streptococcus scarlatinae These 
colonies are gre^ islr soft moist -n ith no color around or under them They are Iodine — and 
haemolytic 

Note — That the colonc preture is aery different from tliat obtained from the throat 
cultures of rheumatic fe\er measles etc 
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PUATB IV 

Primary/ Culture from the Threat Severe Iiiff«eK,.a. — (Case Mebb ) 
ItlcrophotosTaph of culture on Crowes chocolate blood asar after three dava aerobic In 
cubAtlon at 37 C (Magnified 25 diametera ) 

The predominant colonies (1} were whitish soft moist heaped up (cottae'c loaf t>pe> with 
a sreenlsh jellow discoloration of th« medium around This Upe of vlrldana streptococcus 
which will be noted Is quite different from the tjpes found In rheumatic fever and In measles 
was present In all the cases of Influenza exatrined though not in such largo nunibers as In this 
very severe case 

This patient developed endocarditis with emboli and eventually died 
SuoAK Reactions op the 1npi.ubnza STRSPrococcTrs tl } 

Glucose Maltose Galactose Saccharose LacIosc Mannttc 

+ + + + + - 
Dextrin Inulln Sallcln RafUnose Litmus Jfilk 

” Slight clot 
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PIJITE X 

Primary Culture from the Healthy Throat of a Honrlwumatic Child 
Mlcrophotograph ot culture on Crowes chocolate blood aear after three dajs Incubation 
at 37 5 C llacnifled 25 diameters 

Colonies (I) which are ot the Birfchaug-Small t>pe are numerous although this child gave 
no hlstorj or anj evidence ot rheumatism The small \lridans colonies (II) appear to be 
of a ditterent tiTse from those found in rheumatic ferer throats 
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very carefully by emplojing the usml other tests for identification Buch as 
sugar reactions, slan tests, agglutination tests, cte These tests are at pres 
ent in progress but we haie not jet done suflScient nork to come to anj 
definite conclusion We insh it to be understood, therefore that although 
wo find this tj pe of streptococcus constautlj present in the throats of rlieu 
matio fever patients, nc do not act claim that it has anj real causal relation 
to the disease Its persistent frofiiienca hoHcaer, is snfficientlj striking to 
compel us to regard it avith strong suspicion 
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THE NUTRITIONAL FACTOR IN CHRONIC ARTHRITIS'' 


B\ A A FLETUiER MB (Tor), Toronto 


I N 3IOST eases of chionic aithntis, the onset appeals to be initiated either 
b% infection, bi some foim of trauma oi strain, or bi the menopause 
Those associated uith infection aie usualh cases of rheumatoid arthiitis, and 
those with trauma and stiain or the menopause, ostearthritis But there is 
much doubt as to hou essential and hni\ important any of these so-called 
exciting factois mai be as causes of the disease In those cases whieh ap- 
pear to be infectious miciooiganisms are not recovered with any certainti 
Tnieu isolated thei aie as a rule of Ion iirulence and do not conform to 
am specific tipe lilost obser\ers repoit that thej are unable to reproduce 
chiomc aithntis in experimental animals bv the injection of these bacteria 
Much uncei taint! also exists as regaids tiauma and the precipitating trauma- 
tism ma! be of a tmial natuic And while it is true that arthritis com- 
monly deielops at the time of the menopause, this change bj itself could 
searceh result in joint disease 

Considerations such as these lead to the belief that some state of ill 
health on the part of the patient has pieceded the onset of the disease This 
state has been lagueh designated under teims such as “constitution” or 
“diathesis ’ Fiom a clinical standpoint it is appaient that many factors 
contribute to the deielopment of this state, such as fatigue, climate, en- 
Mronnient, occupation herediti, metabolism, woiry, anxietj, precious dis 
ease, age, sex diet and nutiition This papei has to do with the nutritional 
and dietetic factois 

A relationship is generalh lecognized betneen the digestive system and 
the decelopment and couise of chronic aithntis Some disturbance of this 
scstem such as constipation, diairhea oi puti ef action, may precede the 
onset of joint disease oi parallel its seieritj Relief of arthritic symptoms 
mai be brought about bi changes in diet, bv the use of colon irrigations, by 
the administiation of laxatives or intestmal antiseptics, or bv the implanta- 
tion of acid forming oiganisms and these measures calculated to correct 
some digesti! e disturbances are widely used at the present time Gold- 
thwaite' and his colleagues. Lane,' Rea Smith,^ and others have directed at- 
tention to certain changes found in the abdominal viscera visceroptosis, in- 
testinal stasis and bond atom Based on the belief that these mechanical 
disturbances ueie of fundamental importance many therapeutic measures 
haie been earned out which include the application of belts, postural re 
education plastic abdominal operations, and men partial colectomy, and at 
times t hese haie lesidted m marked improvement of the arthritis 

‘From thp Department of Mfctlicine IjnhersiU of Toronto and the Medical Service 
Toronto General Hospital 
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But dietotherapj m arthritis has meant manj diets some of them based 
upon conflicting and unscientific data The uric acid and autointoxication 
theories, in particular, liaae resulted in undue and liaimful restriction of 
meat and glandular foods For mam a cars honeaei, Pemberton* has in 
sisted upon the aalue of limitation of the diet lightening in this naj the load 
upon both the digcstne tract and upon general metabolism He lays great 
cst stress upon the restriction of carbolndrate Some a ears ago are obseraed 
the beneficial cflects of this method of treatment and aae reported that earbo 
hadrate restriction aaas most effectiae avhen vitamins avere added It aaas 
suggested that in arthritis excess carbohydrate aggraaates latent aitarain de 
ficiency and to this state of malnntiition avas due the susceptibility to bac 
terial or toxic mansion 

In a further studa of the influence of high aitamiii loir carbohadrate 
diet in arthritis, special observation” has been made of the boaa el disturbances 
In the past it has been said that they avere doaelopmental or constitutional iii 
origin or the result of some acquired defect It is likelv that mana factors 
determine the position of the abdominal aaseera and influence the tone and 
motility of the bowel Our own obscraations indicate that they are more pai 
ticularly dependent upon the nutritional state and dietetic life of the patient 
In 1921, McCarnson' reported that he avas able to produce boavel atony and 
mucous membrane degeneration in the colon of monkeys by feeding auto 
olaved diets high in carhohydrata and it appears that the boavel changes 
found m patients aa itli chronic arthritis are structurally and eaiisalla of the 
same nature 

These colon disturbances iiiaa be dunonstiated clinicalla ba an x raa 
examination folloaving a barium enema “ They include loss of tone, decrease 
or absence of haustral markings and increased length The loss of tone may 
be most marked in or confined to the cecum and ascending colon At other 
times it may maolae most of the auscus, so that anth the absence of haustra 
tion the boaa el presents a large sausage shaped appearance The atony may 
also result in shapelessness of the board, and the increased length produces 
redundancy and looping Under the influence of high antamin low earbo 
hy drate diet, tone improves, haustral marltmgs increase and become regular 
and the colon tends to regain its normal shape and contour 

In the formation of these diets foods high in antamin are used as far as 
possible and Vitamin B is giacn liberally in the form of wheat germ, avheat 
germ extract, or ■various forms of yeast Wheat germ is most effective in 
bringing about this improvement in the colon It may be given up to one 
ounce or one and one half ounces a dav Arrangement of the diet is also 
essential in this treatment Protein is supplied ns meat fish, fowl eggs 
liver, and milk up to 50 or 60 gm a day Carbohydrate is reduced to 50 to 
75 gm given largely as vegetables and fruits Fat has been allowed to 
make up the caloric requirement It should be given largelv as cream or 
butter Some indivudual adjustment in diet may be necessarv There is much 
variation in protein tolerance especiallv when putrefaction has set in In 
such patients a short course of dieting with mill alone nny be carried out 
On the other hand arthritic patients often show considerable anemia, and pro 
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longed protein restriction is inadvisable Patients who are overweight may, 
with benefit, be given diets well under the basal requirement In those under- 
weight, the calories should be given in the form of cream and butter to exceed 
a maintenance level The changes w'hich tahe place in the colon are not de- 
pendent upon bulk 01 roughage Some patients do best on a bland diet 
others on diet large in volume Wheat geim may aggravate colitis if it is 
present, and Vitamm B is better borne as j^east or yeast extracts 

This program of dietetic treatment mateiially modifies the course of the 
aitliritis and most benefit is seen in patients who show colon disturbances 
Obseiiation has been made imder caieful control, and diet alone in some 
cases maj lesult in quiescence of the disease Theie is, at the same time, 
improvement in the geneial health of the patient The patient with arthritis 
IS often a chronic invalid and malnutrition may be part of his physical 
asthenia Increase in weight and strength, more resistance to fatigue, m- 
ci eased appetite, better bowel function mai be part of the general improve- 
ment In chiomc arthritis a disturbance in capillarj'^ flow may be present 
This, niauj believe, is of basic importance (Rowntree ”) Many ph 5 'siothera- 
peutic measures probably act through then influence on this system This 
disturbed capillar\ flow may disappear under a course of dietetic treatment 
and the extremities cease to be damp and cold 

Treatment by diet should not be used to the exclusion of other measures 
Clinical experience indicates a multiple etiology of arthritis, and treatment 
should embrace many measures calculated to combat the vaiious remote and 
immediate causes Some three or four hundred patients have been treated by 
this high -ntamin low carbohydrate program, and it may be said that in many 
no other method of treatment has been so effective In 60 to 65 per cent of 
the eases the colon showed a radiologic appearance which was considered ab- 
normal In these cases dietetic measures are almost ahvays beneficial Even 
in patients without abdominal disturbances treatment by diet may prove a 
1 aluable adjunct to other measures adopted 

The probable natuie of the distuibed nutritional state in chronic arthritis 
requires some discussion Human diets are rareh deficient in one constituent 
only, and it appears likeh that the condition is not comparable to the specific 
Mtamin deficiency diseases of experimental animals McCariison, in produc- 
ing lesions of the colon bi deficient and unbalanced diet, pointed out their 
complex etiologi He attributed tl ese changes especially to Vitamin B depri- 
-lation, but he fuithei emphasized the part plaved by lack of balance m the 
diet and particularly to carbohydrate excess Deficiency of other vitamins 
also interfeies vith the normal giowth of the digestive tract Cramert'’ has 
shoiTO that de^ elopment of the mucous membrane of the bowel is dependent 
upon adequate Vitamin A In rats fed on diets partly deficient in this vitamin, 
atrophic and destructive ehanges were seen in the mtestinal mucous mem- 
brane leadmg to the invasion of microorganisms The motor disturbances of 
the bowel are associated especially with Vitamin B deficiency, probably the 
thermolabile or antineuritie B, 

The diets used in treatment invohe tivo general principles The liberal 
use of the so-called protective foods, those which are high in vitamin, and 
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second, tlie Tcstraction of certain foods \\ Inch fa\ or deficiency disease, 
namely, the carbohydrates PrcMous to MeCarnson s obsenations 
had found that the ease of producing^ Vitamin B deficiency ■varied directly 
with the amount of carbohydrate administered, and jMellanby^* states that 
the amount of cereals in tlie diet ■will determine the severity of Vitamin D 
deficiency disease To replace the carbohydrate, fat ma'y be gi'vcn freely 
and this is m keeping -with the expenments of Evans and Lepkovsky^^ who 
find that fat has Vitamin B sparing propcities General improvement in 
the diet is essential in treatment Adequate protein of good biologic value 
and foods high in all vutaniins and also inoroanic elements should be sup 
plied Cod liver oil is often beneficial The patient should be brought to a 
state of optimum nutrition 

Furthermore, the rccovciy period is hkch to be slow These colon 
changes antedate the arthritis as far as we 1 now and clinical histones may 
rev eal long standing gastrointestinal disturbances in function Paultv nutri 
tion does its greatest harm during grow th and if this is chronic goes on to 
permanent structural damage as a lesult only puitial convalescence mav be 
possible Sometimes improvement m the colon disturbance takes place m a 
few weeks, but more often it is a question of months borne of these patients 
appear to be incapable of returning to ordiuarv diets Tiiej may be perroa 
nently intolerant of carbohydrate, and it is advisable to continue more or 
less indefinitely these principles of dietetic treatment 

Many patients with chronic arthritis have loci of infection and the onset 
of the arthritis is related to active focal infection This is true for those 
with colon disturbances and for those without In patients with these colon 
disturbances dietetic treatment influences not onlv the artlintis, but also the 
liability to infection, and it appears likelv tliat in these patients faulty nutn 
tion has led to a state favorable to the development of infection Animal 
experiment offers much support to this opinion Vitamin A or B deficiency 
IS particularly liable to be associated with infection and in each case the 
deficiency disease itself may be an infectious process I^Iellanby’* would 
have Vitamin A the antnnfectivc vitamin Variations in protein admims 
tration also influence susceptibihtv to infection Of special interest in this 
connection is the work of Cramer* lie subjected rats to prolonged non 
specific vitamin underfeeding and in these animals avuralent organisms be 
came pathogenic This is comparable to the phenomenon of arthritis when 
organisms of low virulence bung about profound invalidism The liabilitv 
of the patient with chronic arthritis to develop focal infection, is as much an 
expression of his chronic ill health as a cause of it, and this tendency to run 
chronic infections is influenced by corrective dietetic measures 

Visceroptosis and intestinal stasis, as well as atony, are associated with 
this state of faulty nutrition Under a course of dietetic treatment the 
cecum or transverse colon may be lifted up out of the pelvis, and the splenic 
and hepatic flexures rise three or four inches It is possible that visceroptosis 
19 due to other causes but from an examination of the x ray plates, it is evi 
dent that the position of the bowel in the abdomen can be much modified 
bv these diets ^Vliile prejudicial to the health of the patient, it is doubtful 
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Bhethei these mechanical disturbances of the abdomen, as levealed hj" x-raj, 
lepresent in themselves primary causatne agents in aithritis A marked 
degiee of stasis and atony may be seen nithout arthritis as, foi example, in 
Hirschsprung’s disease Other factois uhicli are associated ivitli the bowel 
distuibances aie probably of gi eater etiologie impoitance These are first, 
general faulty nutiition leading to infectious or piemature degenerative dis- 
ease , and second, damage to the mucous membrane of the bowel, leading to 
inci eased perineabditi In manj patients the large bowel is the site of an 
infectious or cataiihal process eiudeneed clinically by colitis and by tender - 
ness throughout the colon or in the cecal region It seems highly probable 
that the diseased colon may at times be the focus of the infection or toxic 
agent causing the arthiitis 

These colon disturbances haie been obseiied in patients uith iheumatoid 
arthritis and with osteaithiitis, and in some iiith arthritis of the menopause 
In all these cases dietarj measuies have proied beneficial This supports the 
new, which is widely held, that whatever the exciting cause may be, the 
different forms of chronic aithiitis have some causal background Opinion 
is expressed that faulty nutrition is the most frequent and most important 
basic factor in the development of this disease, and of the vaiious factois 
that go to make up the predisposing state, none is more fiequent or moie 
important than chronic faultj nutiition 
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TRAUMATIC ARTIIRITIb AND THE MECIUNItAL FAC TORS IN 
IINPURTROPIIU ARTIIRniS*" 


ID I V ICn\ M D St Loi is Mo 


I^TnODUC TION 

CHRONIC irtliritis IS lecogrnized as piobibh the greite&t cause of 
human inorbidit} and during, iceent ^oars this disease oi condition Ins 
attracted the attention of iinesfvators thioup’hout tlic uorld Foi the most 
part attention has been focused upon mfoctioii ns the etiologic factor in the 
disease Among leceiit American luthois Forkner md Shsnds * Cecil® Bur 
bank,^ and Ke\^ haie all obtained oigsmsms fiom the blood or joints of 
patients uith chronic nrtlintis and ln^e endea\oied to p^o^t tint these 
organisms are the cause of tlu disease Unfoitunatclv each of the abo^e 
investigators has obtained one or more difteicnt organisms and no one has 
jet obtained acceptable proof that inv oiganism is the cause of anj of the 
conditions commonh called cliroiiic aithritis so tlie etiologv remains obscure 
At this point it sliouJd be dofiniteh stated that chionic arthritis is not 
a clinical entitv but embiaccs a considerable number of more or less similar 
conditions The e have been abundantlv but not as vet satisfactonlv classi 
ded as anjone who has studied large senes of cases is aware of his own in 
abilitj to fit inaiij of the cases into anv of the vanous classifications which 
are to be found in the literature However most of the eases fall into one of 
two groups (1) atrophic piolifcrative, rheumatoid infections or ankj losing 
arthritis or aithritis deformans and (2) hv pertrophic, degenerative senile 
metabolic or ostcarthntis and this is also called arthritis deformans In this 
paper the terms atrophic and hv pertrophic arthritis will be used But there 
are of course, mam cases which do not fit into either group and other cases 
which appear to be a mixture of both tjpes m one individual Finallj after 
studving the subject rathci intensivelj during the past ten jears I find cases 
which are mixed atrophic and livTiertrophic and other borderline cases which 
I believe are cither atrophic oi hvperti opine hut I am not sure which 

The pathologic picture and clinical course ot atrophic arthritis resemble 
those of an infectious disease and for this reason the impression that some 
or perhaps one of several as vet unlcnown oiganisms is the cause of the con 
dition has been steadilv gaming favoi during the past few vears In hjper 
trophic artlintis on the other hand the pathologic picture and clinical course 
resemble those of a jomt which is reacting to injury caused bj a long con 
tinned senes of insults which maj be either mechanical or chemical in nature 
This paper will deal with hypertrophic arthritis and the atrophic form of 
the disease will not be considered It will include a short review of the results 

From the Shrlncrs Ho><pUal for Crippled Chll Iren and the Pepartment of Surgcr> of 
W aahington University St PouJs Mo 
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obtained b% eftorts to reproduce the disease m experimental animals, a brief 
discussion of traumatic artbitis, and a consideration of certain mechanical 
factors which I believe mfiuence the origin and progression of climcal hj'per- 
tiophic arthritis 

THEORIES AS TO THE ETIOLOGY OP HYPERTROPHIC ARTHRITIS 

One ot the fundamental questions m the jiioblem of liyperti ophic arthri- 
tis IS Where does the disease begin* The pathologists of the last centurj 
found laiioiis answers to this question in the specimens which they examined 
Kokitanskj concluded that the piimarj’- change was an inflammatory osteo- 
porosis m the subchondral bone which was foUow^ed bj a sclerosis ivith sec- 
ondarv degeneration of the cartilage Ziegler bebeved that the piimary 
pathologic change was an atiophy of the subchondral bone and that this 
was followed by a loosenmg of the aiticular caitilage Weber, on the other 
hand regarded the cartilage changes as secondary to an abnormal calcifica- 
tion 111 the border zone between the bone and cartilage Hem considered 
chronic aithritis a nutritional disturbance in the hyalme caitilage and 
Rimauii believed that the joint changes were the result of some chemical 
alteiation m the tissue fluids caused b\ tubei culosis, syphilis, cachexia, or 
arteiioselerosis Yolkmann bebeved that the disease was primaiily a chronic 
mflaramation of the sjnoMal membrane and that this was foUowed by a seo- 
ondan ossifi mg In-perplasia of the articulai cartilage 

Prom the aboi e paragraph it is ei ideiit that the study of pathologic mate- 
rial has led profound students of bone and joint pathology to widely different 
conclusions and that the subchondral bone, transition zone, articular cartilage, 
sinovial membiane, and tissue fluids have each been consideied the starting 
point of the disease process 

!More recent authors liaie endeavored to explain the etiologi of the dis- 
ease One of the most plausible of these is Weichselbaum® who made an ex- 
haustne studi of the joints of senile mdmduals and concluded that chronic 
livpertrophic arthritis was merely a high degree of these changes m the in- 
lohed jomts But no explanation is offered as to why the changes occur 
earlv m certain jomts and m certain mdinduals 

WoUenberg® modified the theory of Hem that the disease is due to a 
nutritional disturbance m the jomt cartilage to the extent that this nutritional 
disturbance is m the nature of an ischemia due to local arteriosclerosis and 
that the arthritis is primarily a vascular disease m which the jomt changes 
are secondary to the local vascular sclerosis 

Axhausen, ’ as a result of some experiments to be mentioned below , 
concluded that cartilage necrosis is the primary cause of the disease and 
that the presence of dead cartilage m the joint exerts some mfiuence, pos- 
siblv chemical m nature, which leads to the development of the classical 
disease picture 

Preiser® from an extensile study of cbnical cases, concluded that m 
congrmty of the joint surfaces results m local cartilage degeneration from 
relatively abnormal pressure and anemia, and that this leads to the further 
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development of the sjmptom complex of hj pertrophie arthritis Likewise, 
Nichols ond Richardson, from their patholo&ic studies, regarded long con 
tinned abnomnl pressure mth lesultant cartilage degeneration as an impor 
tant factor in the etiologj of many of tlieir cases 

Beneke^“ is usually considered to be the founder of the mechanical func 
tionnl theory From his studies on spondylitis deformans he concluded that 
the primary change vas a degeneration of the mter\ ertebral discs and that 
the changes in the vertebrae weic the result of the continuous mechanical 
trauma incident to normal use m the presence of the degenerated discs This 
theory has been sliglith modified b\ Pommer** to the effect that the primary 
change is a loss in elasticity of the articular cartilage and that the disease is 
the result of lepeated trauma to the inuhrhmg and noyy insufficiently pro 
tected bone 

Goldthyyaite' Ins been the chief exponent of the mechanical theory in 
this country and attributes the dey<lopment and piogress of the disease to 
fault} body mechanics and abnormal stiain on the inyohed joints His great 
contribution has been tlie emphasis placed upon the patient as a y\hole rather 
than ujion the local manifestations of the disease and his insistence upon the 
coirection of faulty bodily mechanics not only to lelieye local strain upon 
the inyohed joints, but also to improyo the goneiol physiology of the patient 
and especially as n means of bettering the function of the abdominal and 
thoracic ynscera 

EXPERIilENTAL n\ PERTROPHrc ARTHRITIS 

During the past tyyenty years a number of unestigators hayc produced 
the changes characteristic of liypertrophic irfhntis in yanous yyays In this 
paper yyc are primanh concerned with those in vhich tlie changes result from 
tt definite injury to the joint Among the first of tliese nere the experiments 
of Axhausen^ yyho killed a part of the joint cartilage m the knees of experi 
mental animals by the application of iodine or ammonium hvdroxide and 
produced pathologic changes yyliich nsemblod those present m adyanced hy 
pel trophic aithritis A fciy yeais Intel in order to eliminate the chemical 
factor, he produced sinulai changes h\ cauteiizing tlie surface of the cartilage 
yyith an electric needle He bclieyed that the development of the arthritis 
yyas due to the presence of the dead cartilage in the joint (Axhausen^®) 
‘Wollenberg,” in attempting to prove his xascular theory passed silk liga 
tures through the tissues around the patella in order to sliut off the blood sup 
ply and after six months he found degenerative and hj pertr&phio changes in 
this bone He interpreted the results as being due to local ischemia and thus 
accepted his experiments as proof of his vascular theory 

Axhausen and Pels^° repeated Wollenberg s experiments and believed 
that the arthritic changes yvere due to the cartilage necrosis rather than to 
the ischemia 

Recently Pemberton and Goldhaft'® ha\e again repeated the experiment 
and adopted WoUenberg’s interpretation of the results 

Ejoh,^^ stimulated by the clinical obsemations of Preiser, resected one 
condyle of the femur in rabbits and found that arthritic like changes devel 
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oped in the joints His joints ivere not studied liistologicalh , but be belieped 
that tlie experiments proved Pieiser’s tlieoiy that arthritis is due to incon- 
gruitA m the joint surfaces 

ManteuffeP® produced arthritic-like changes by freezing the knee joints 
of guinea pigs u ith an ether spra} and b^ passu e hj'peremia He did not con- 
sider the arthiitis as being a result of rascular scleiosis, but thought that it 
A\ as due to some other and as a et obscuie cause 

Surj d® bA repeated forcible manipulations or by peicussion Avith a reflex 
hammer, pioduced degeneiation and loosening of the cartilage Avith vasculai 
sclerosis and ossification He behcAcd that he had pioduced a true traumatic 
arthritis 

j\Iullei,-'‘ bA suturing the humeius of labbits to the scapula, immobilized 
the shoulder m such a manuei that the tendon of the biceps remained con 
stanth’ pressing upon the caitilage of the liumerus Under these conditions 
the cartilage became eroded and arthritie-like changes dei eloped in the bone 
From this expeiimeut he concluded that the arthritis Avas due to abnormal 
pressure on the cartilage 

Vthner’’ resected the patella in a senes of rabbits and tound that ar- 
thiitic-like changes resulted He believed that his experiments shoAved that 
the aithiitis uas due to abnormal use of the joint 

Bmkhardt-' repeated Axhausen’s experiments A\ith carbolic acid and 
iodine and added the factor of immobilization in order to determine Avhether 
or not function nas coneeined in the dcAelopment of the pathologic picture 
ot aithiitis deformans In the joints Avhicli A\eie used the pictuie of arthritis 
deformans dcA eloped in from three to file months Arhile in the joints Aihich 
A\ere immobilized the cartilage remained intact for a long time and nas 
gradually replaced bj connective tissue and neiv caitilage Avhicb m some 
instances caused the joint to he filled Avith a cartilaginous connectiAe tissue 
and tended to produce ankilosis Antli a picture resembling that of atrophic 
01 gonorrheal arthritis He found that Aulli developed in used joints Avhile 
panniis dei eloped in the immobilized jomts and concluded that aithritis 
defoimans is a regeneiation phenomena Aihieh is due to cartilage injurA and 
takes its anatomical characteristic from the mechanical function of the iii- 
A'olved joint 

Carej (E T peisoiial commumcation) tells me that he has found ar- 
thiitic clianges m the joints of dogs uhicli uere exeicised OACi long periods 
m a treadmill 

I hale pioduced imid aitluitic like changes m the knee joints of rabbits 
bv the injection of mild iintants (KeA-“) and nioie recentty I have shoAvn 
that the pathologic pictnic of Iia pertrophic arthritis can be produced in tbe 
knee joints ot labbits bA leseetmg a small rectangle of cartilage from the 
patellar surface of the femur (Kca -*) 

A simple method of testing the mechanical theoiA Avoiild be to create an 
abnormal strain on a joint Avliich Aias in otliei respects perfecth'' normal 
This I haA e attempted to do hv the production of knock-knee m a series of 
twehe Aoung rabbits The method nas to anestlietue the animal and simpb 
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bend their legs ouU arc! at the 1 nee o^er the edge of the table By zepeatmg 
the manipulation at \\ecKl}r mtei^als o\ei a period of ueels it uas possible 
to obtain permanent valgus defoimities of about 30 degrees Se-\en of these 
rabbits grcn to adult life and in each of tlieso tbeic nas definite chronic 



Flff 1 — Photograph of loner end of the femurs and soft parts of rabbfts in which \algus 
deformities -vs ere produced b> manipulation \ll showed injuries to the bones or ligaments and 
the arthritis was proportional to the Injuo 



Fig 2 — X ra>s of Knees of rabbits Illustrated In Fig 1 


arthritis of the ha perti opine t>pe mth ostcoph>tes around the cartilage 
margin, more or less hjpertrophj of the inaolaed bones and some hjperplasia 
of the synovial membrane The most marked changes were found in those 
in avhich the patella had been displaced outward and rested upon the lateral 
surface of the femoral condole Howe\er the \alue of these experiments is 
lessened h\ the fact that all of the loiees showed eaidcnce of definite articu 
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lar damage winch had occurred at the time of the manipulation Either the 
lower end of the femui had been fractured, the femoral epiphysis had slipped, 
or the crucial ligaments had been luptured In other words in these animals 
what wms pioduced ivas tiaumatie arthritis from a disorganization of the 



L 


Fig 3 Hallux rigldus due to an old contusion of the articular cartila&e. Note the alniost 
complete absence of the cartilage at the metatarsophalangeal joint 

joint or cartilage and bone injuiy and not chronic aithritis as a result of 
faultj’’ mechanics m weight-bearing (Pigs 1 and 2 ) 

Prom the foregoing it is evident that the pathologic changes characteris- 
tic of hypertrophic arthritis can be produced in many different ways 
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TRAUMATIC ARTHRITIS 

Let US now consider triuma as a factor in the production of chronic ar 
thntis in man The injury maj be of several tjpes (1) a single severe 
in3ury to the joint cartilage, (2) repeated mild trauma to the jomt cartilage, 



\ 

' J V 


and anterior crucial 'ligament ' “ Note the' narrowing of the joint apace roughening of the 
cartilage and the osteophj'tes over the Internal condyle 


(3) disorganization of the mechames of n joint (4) faultj ii eight bearmg 
on account of bonj deformity so that use brings about repeated mjury to the 
joint surface, (5) gradual deformity of a jomt by abnormal pressure 

1 An example of an arthritis resulting from a smgle mjnry to the jomt 
cartilage is shown in Pig 3 which is the x raj of the toe of a man fifty one 
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j^eais old who violenth kicked a tiee -while runmng aftei a ball twenty-five 
jeais ago Apparently there was no fraetnre as theie was no piolonged dis- 
abilitj', blit the toe ivas sore, swollen, and painful on motion for a few daj'^s 
The metatarsophalangeal joint has been the site of occasional pain off and 
on foi I eais and durmg the past five years the symptoms have grown steadily 
orse Examination revealed a hallux rigidus v itli only a few degrees of 
motion and pam at the limits of motion The x-ray shows evidence of almost 
complete absence of the aiticular cartilage and considerable production of 
ne-n bone aiound the joint In other respects the patient is normal and 
theie IS lei-^ little aithiitis in any other joint I believe that the arthritis 
m this joint is due to the old mjmv with contusion and degeneration of the 
cartilage This belief is stiengthened by the fact that I have seen three othei 
cases of hallus rigidus with almost identical histones and physical findings 

2 Fig 4 IS an x-ray of a knee joint of a woman who had an injury to 
her mtemal semilunar cartilage and antenoi crucial bgament twenty -five 
years ago From time to time since the original injury the knee has locked 
or caught on her while walking oi exeicising and on some of these occasions 
the joint became swollen and she was disabled for some weeks At one 
period she was free from symptoms over a period of fifteen years During 
the past tvo jeais the pain and catching have been largely limited to the 
region of the posterioi portion of the external semilunar cartilage 

At operation the internal semilunar nas found to be markedly degen- 
erated, all that was left being a thin outei rim with several loose fringes of 
fibious tissue hanging into the jomt The cartilage over the internal condyles 
of both bones was roughened and fibriUated and partly eroded, and the 
cartilage over the external condyles showed slight roughening The external 
semilunar v as abnormally' loose, the anterior crucial ligament was absent, 
and there were numerous osteophytes around the articular margin of the 
femur and the fat pad and synovial membrane were moderately thickened 

I belieie that the repeated mild injury' caused by the loose or tom in- 
ternal semilunar cartilage and torn crucial ligament caused the degeneration 
of the cartilage of the internal condj'le and that this resulted in the osteo- 
pliydes and svnoi'ial thickening 

3 Chronic arthritis as a result of disorganization of the mechanics of a 
joint IS all too frequently seen after joint fractures in which the fragments 
haie been imperfectly reduced and permitted to unite with more or less 
inexact restoration of the noimal contouis of the articular surfaces A lerv 
familiar type is the traumatic arthritis of the knee seen aftei compression 
fractures of one or both condydes of the tibia If the depressed fragment is 
large a genu valgum or varum mav lesult and the insult of the abnormal 
V eight-bearmg is added to that of the inequality in the cartilage, but if the 
fiagment is small the line of weight-bearing is not disturbed However, even 
Mitli a small portion of the lateral condy'le depressed only % of an inch I 
have seen chronic arthritis develop in the knee of a man thirty years of 
age and lead to so much disability' that an excision and arthrodesis of the 
joint Mould be preferable 
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Other sinning examples nie fractures of the head of the radius or of the 
neck of the radius with disphcenient of the head In manj of these cases 
earh renioaal of the radial head mil pieaent the deaelopment of the arthritis 
and gi\ c the patient a useful painless clbon A \ erj stril mg example of 
this tjpe of aithritis is seen in the hip after a LeggPeithes disease in child 
hood or n slippmg of the upper femoral epiplnsis in adolescence In the 
former the femoral head and acetabulum are deformed and in the latter the 
displaced head of the femur no longer fits m the acct ibiiliini Practicalh all 
of these patients haie pain and limitation of motion m the hip after thei 


( 



Fie 6 — Severe hj-pertrophlc arthritis In a woman scvent> jcars old In whom “ ^enu 
valgum had been present since childhood Note tho complete disappearance of the caniiage 
ebumatlon of bones and osteophytes over the external condjle 


reach adult life, and it is Tn■^ belief that these mechanical defects in the hip 
acquired in earlj life are the cause of most of tlie so called Malum Coxie 
Senilis (Ifey^°) Frequent examples are seen in the ankle and subastragaloid 
joints after fractures at the ankle or of the os calcis and others are seen at 
the A\rist after tjpical extension and compression (Colles) or other tjpes of 
fractures of tlie loAver end of the radius 

I have also seen traumatic arthritis develop in a joint aftei a fracture 
■^rhich had been npparentlj peifectlj reduced but ns a rule the degree of 
disabiht} and arthritis vaiy directh irith the amount of displacement espe 
cialh in Aveight beanng joints 
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4 A good oNample of an aitliritis developing m a joint ivliich has been 
subjected to prolonged abnormal strain is shoivn in Fig 5 It is an x-rav 
of the knee of a ivoman sei enti i ears of age vho had had a rather severe 
bilateral genu valgum since childhood Note the disappearance of the car- 
tilage 01 er the external condjles (points of abnormal pressure) and the 
inaiked arthritic changes throughout the jomt 

In exti a articular fractures partieularlv of the femur or bones of the 
leg u'hich are pel nutted to unite uuth defoimity the knee and ankle joints 
are subiected to abnoinial strains and in earh adult life tend to develop a 






L_ ' . 

Fig 6 — Arthritic of the Knee m which a \algus deformitj follo\\ea an old Injury Note the 
ebumation and osteophj-te formation on the external condjles 

chronic arthritis winch is almost identical with the hypertiophic arthritis of 
late adult Me except that it aftects onlj the imolved joints Pig 6 is an 
x-ray of a man thirty-five I'eais old who had been kicked by a horse fifteen 
years previoush with probablv a fractuie of the lower end of the femur 
He had a i algus defonnity of 45 degi ees and a compensatory varus deformity 
at the ankle with moderately severe hypertrophic arthritis m the knee 

5 The classical example of an arthiitis developmg as a result of long 
contmued abnormal pressure is seen m the arthritis of the first metatarso- 
phalangeal joints which is present with hallux valgus and bunions (Fig I) 
The deformitv is usually the result of short shoes and the (bumon) hyper- 
trophy of the metatarsal head is partly the result of abnormal pressure from 
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the shoe, partlj of irritation nt the inseition of the internal lateral ligaments 
caused bj the being pushed outward and parth the result of the arthritis 
in the joint ivhich in omc as ict unknown manner causes overgrowth of 
bone That this last factor mm be important is eiident from the frequent 
lipping and exostoses wUicli are seen on the dors d surfaces of the miohed bones 
It 13 thus CMdent that \ anoiis tapes ot inti larticular injuries or mechanical 
insults niaj result in chioiiic arthritis 


I ! 



^ CLINICAL H-iPERTROPIUC ARTHRITIS 

Patliologicallj tins disease is chai actenzed b> degeneration of the carti 
iage and ehurnation of the bone o\er the bearing surfaces of the joints with 
the production of osteopintes around the articular margins and a \ariabie 
amount of hjperplasia and infiltration of the synotial membrane and sub 
fijnovial tissues 
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The disease comes on aftei middle life and is particularly apt to affect the 
llea^^ type of individual and to be localized in the large weight-bearing 
joints and in the teiminal intei phalangeal joints of the fingers It is more 
common among people vho have perfoimed much hard manual labor or who 
have static defoimities vliieli have placed unusual strain upon the involved 
loints 

One of the most interesting features of the disease is the fact that often 
theie IS no apparent i elation between the extent of the pathologic changes 


"J 



Fif, S — Tj pical In pertrophic arthritis of the lumbar spine Note the relatlvtlj broail flat 
rertcbral bodies and the osteophite formation at theli margins 


and the severitj of the clinical sjraptoms In many cases extensive patho- 
logic changes mai be present m a joint oter a long period of jears and 
cause practiealh no siinptoms and the patient may not be aware that there 
is ant thing wrong with his joints On the other hand another patient mav 
hate considerable pain and disability in a joint which is practically normal 
to x-rav and clinical examination Not onlj’’ aic the joints painful, but there 
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iim> be pam and tuidciacsb o\ei the adjacent bones purticnlaih aloUo the 
crest of the tibii lu nitliiitis of the knei Gencrili^td mviscuhr pam and 
stiffness arc also fiequcnt in patients in vhom tin joints ire cuising favmptoins 

In nianj eases the SMiiptonis \an nith tin niatlui md these pitiuits 
asualh feel norsc nith a fall in baiointfiit pitssnu In otlieis the sjmp 
toms eomc and go nithout ilnmt oi Kason and <)c< isionaDx a mild injury 
to a joint ina\ inaugurate a loiip, peiiod of pam and disability 

In examining patients uith Inpiitiopliic aithritis uc ue atcustomed to 
look for static defects nhich mi\ la a f ictor iii th< etiology of tin disease 
And quite frequentlj we find siuh dUtets \ (onimrm jvimplt is eon in 
the hcayy women oyer fifty yoais of \yitli In pi itiophic uthiitis m tin 
knees In such patients tlie f»»t m iisu iH\ pronifid ind tin knees show a 
slight yalgus defoimity '^Ve ixInM tint oiu iniiioitant factoi in the de 
yelopment of the condition in these nifonts is tlu t mlty mechanics it thi 
knee joint yyith abnormal stium on tlu mtdiial latmal li^. munts and abnor 
inal pressure on the extoinal condyhs yyitli <ons<qinnt inpuy to the artitular 
cartilage The abnormal stiain ind prcssnu ait puticnlaiU CMdent in 
yvalking as the foot and anl h are tuimd rutwaid and is tlie knee is flexed 
the inner side of the joint tends to opdi with lonsequcnt initation at the 
sites of attachment of the lutcinnl latti d Iir-tnunt and abnormal pics&nre 
on the external condjles 

Much the same mechanism is it woil m tlu spines yyhicli are tiie sub 
ject of t!us tjpc of arthritis fhe \< itehrtl bodies in tliese spines are usually 
of the broad lelafnch short fyp* and due to thnr shape the amount of 
motion betyyeen the bodies oi tlu yirtcbiae is inucli greater for a ciyen 
amount of beudmg tlinn occurs in a spun yyitli rclatneh nairow long bodied 
yertebrae (Fig 8) As a lesult flic amount of motion in these hetay type 
spines IS less than is normal foi the slendei type spme and the pcifonnance 
of a giyen amount of motion imposes a greater strain on the intery ertcbral 
ligaments on the coinex side and abnormal pressuie on the discs on the eon 
cave side of the curve To this chronic imtation the bone responds by the 
production of the osteophj'tes aioimd the ycitebral margins yyhich are the 
charactenstic feature of the disease In addition to the handicap mentioned 
above the spines of the hcav'j tv pc individuals aie usually placed under a 
normal static strain as these people tend to develop pendulous abdomens, and 
m order to support the abdomen, they lean backward at the lumbar an 
lumbosacral regions y\ith the development of an abnormal lumbar lor osis 
and a later compensatory dorsal Ivphosis and lound shoulders 
mg an abnormal static strain on spines which ire mechanicalij un tte 
a wide range of mov ement 

Frequentlj the symptoms in these patients can be relieved bj supporting 
and resting the involved joints and protecting them from abnorma s ram 

On the other hand wc oceasiomlh see comparativ ely voung patients w 
definite hypertrophic arthiatis m whom the general health 
the bodv^ mechanics are unusuallj good, and we have leame m tj+oms 
npt to have considerable difficultj in relieving such patients of t leir sjm 
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Hehei den’s Nodes — In addition to the group of patients in i\liom. no me- 
chanical defects can he found to account for the disease there are two very com- 
mon conditions associated with hypertrophic ai thritis ivhich have not yet been 
explained on a mechanical basis The most frequent and characteristic of 
these IS the iniolvement of the teiminal inteiTihalangeal ]oints of the fingers 
with the development of the enlargements vhicli are commonly called Heber- 
den’s nodes and progressue degeneration and deformity of the joints The 
development of clubbed fingers in patients v ith chronic heart disease or sup- 
puration m the lungs with insufficient aeiation has led some obseivers to le- 
gard the Hebei den’s nodes as due to either bacterial oi metabolic toxemia 
and others to regard them as the lesiilt of an insufficient supplj of arterial 
blood But anyone who has compaied Hebei den’s nodes with a clubbed finger 
must have been stiuek by the obnous diftcrenee between the tuo conditions 
The clubbed finger is a uniform hypertrophy of the entire terminal phalanx, 
bone and soft parts, while the Heberden’s node is a production of new 
bone, cartilage, and fibious tissue around the base of the phalanx with de- 
generation of the articular cartilage Furtheimoie the Hebei den’s nodes 
are frequentlj not only tendei, but may be the site of spontaneous pain and 
swelling and may be led and resemble an inflammatory lesion cither from 
infection or some toxin or chemical mitant No stietch of the surgeon’s 
imagination has yet succeeded in attiibuting the localisation of the arthritis 
m the terminal mterphalangeal joints to mechanical causes except m rare 
instances where they are thought to be occupational 

Subdeltoid Bursitis — A second veiy ehaiacteristic condition which is prone 
to develop in individuals who are affected with cluonic hypertiophic arthritis 
and which cannot be explained by faulty mechanics is that frequent but 
iioorly understood sjanptora complex nhich is vaiiously called subdeltoid buisitis, 
periarthritis of the shoulder, or meiely stiff and pamful shoulder Codman 
has shown that some of these stiff and painful shoulders are due to traumatic 
rupture of the tendon of the supiaspinatus muscle, but this is quite a rare 
injury, and as a rule we do not know even wheie the pathology is located, 
though in the majority of cases we are inclined to mciimmate the subdeltoid 
bursa In some cases the onset is either sudden or insidious and without 
known cause and resembles a time infectious oi toxic lesion, while in others 
the symptoms follow a definite mjurj, particiilailj a blow or fall upon the 
shoulder and in still others the cause seems to be occupational Howeimr, in 
practically no case can the localization of the symptoms in the shoulder be 
explained by the mechanics of the joint, though it must be admitted that 
postural enthusiasts are prone to do this n hen they discoi er the condition in 
a round-shouldered patient 

DISCUSSION 

From the short review of the liteiature on expeiimental aithritis in the 
early part of this paper it is evident that a condition lesembling clmical hyper- 
trophic arthritis can be produced in the joints of experimental animals by 
vaiious methods which result m injuiy to the aiticular cartilage, eithei di 



TrVUMATIC ARTIiniTIS 


1159 


rectly or through the production of incongimtics in the jouit burfice iiith the 
result that the cartilage is injured bj the function of the joint And it lias 
also been shoun that the simple rcmoral of i small poition of the cartilage 
leads to the same changes 

Likcmse the section on traumatic aithritis in man indicates that if the 
cartilage of a normal joint is subjected to seicre iiijmi oi to lepeated mild 
trauma from incongiaiiti of the joint surfaces or abnormal function a con 
dition quite similar to In pertropliic arthiitis mai be eapected to deiclop in 
the injured joint 

Finallj in the section on eimieal In pertropliic aithritis tlie fact has heen 
emphasized that the condition is most often seen in the joints of heaii 
people 11 ho arc bciond middle life and that it is cspecialli common in 
joints ivliich, because of static defects liaie been subjected to abnormal 
strains oicr a period of mam lears and that tlic simptoras are often re 
lieied bj correction of the static defects 

The three preceding paragraphs suggest that hi pel trophic aithritis is 
simplj a Horn out joint and that the pathologic pictuio presented bj these 
joints largelj represents tiie reaction of the joint to an injuri and that con 
tmued function of the injured joint is necessarj for the prodnotion of the 
tjpical reaction But a more caiefiil consideration of the disease leads one 
to the conclusion that such a simple cxplanition docs not suffice and that 
an ansii er to manj of the questions ii Inch confront the student of the disease 
lies far deeper and mu t bo sought in the mdnidual ns a nhole rather than 


in the involved joint 

In other words the joint is a point of loiicitd resistance iihere some gen 
eralized condition becomes manifest What tins condition is we do not Imow 
Plausible suggestions are low grade infection, latamin deficienoj sorae as 
yet unknovn abnorraalitj in the general metabolism la-eiilar disease of un 
known etiologj, and absorption of toxic material from the intestine or from 
foci of infection It is possible that there are see oral causes and that one 


acts in one patient and another in aiiothci patient » i 

In this paper I lime not attempted to prme the meehanieal functional 
theory of the disease but hme luerch tiicd to emphasize the facts that the 
pathologie picture of h> pertropliic arthritis can be produced by >neehanieal 
insults to a joint and that in mam cases the semptoms can be relieved by 
rest and the correction of static defects We are still seelang the ultimate 


ciiise of the disease 
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THE BRITISH RED CROSS SOCIETY S CLINIC FOR RHEUMATISM 

By a B Nelioan,* M D , London, EnqiiAnd 

T~'HE Clinic TiVas opened in AXarch of the piesenf ycai foi the treatment of 
persons suffering from the group of diseases looselj co\ ered b\ the name 
"chronic rheumatism " The ston of its origin is as follows 

Chronic rheumatism has long been knowm as a cause of serious invalidity 
in the British Isles individual worker's on its problems have been numerous, 
and much good work has been done at the Mineral Water Spas, but no con 
certed action had been taken as in tlie case of tuberculosis, cancer, and ^ enereal 
disease 

In 1923, however, the British ]Mimsti\ of Health published a report on 
‘The Incidence of Rheumatic Diseases This for the first time opened the 
eyes of the public and the medical profession to the serious economic and health 
problems whieli rheumatism presents 

In 1925 a subcommittee of the International Society of Hydrology was 
formed to study these problems m different countries, and later a British Sub 
Committe^ was formed Tiie Appro\ed Societies composed of mdustnal workers, 
which provide sick insurance under the National (or State) Health Insurance 
Acts, by now alue to the great inroads wlueii chionic rheumatism among then 
members was making on tlioir funds entered keenly into the imcstigation 
Visits were made by laymicn and doctors to European countries and the in 
formation brought back showed that m sever il of them, more especially in Gei 
many and Austria, there were well equipped clinics in some of the large indus 
trial centers for treating workers suffering from rheumatism also that govern 
ment authorities industrial, charitable and other organizations had combined 
in pro\iding facilities at the different spas and health resorts 

In 1927 the British Committee on Rheumatism put forward a scheme for a 
Demonstration Clinic in London equipped with the different methods of physical 
treatment, and capable of dealing with several hundred patients a day The 
hope was expressed that, if successful the Clinic would be followed by others 
The proposal had a good reception was well supported by the press, and received 
the blessing of the Hinistn of Health The question then arose as to who 
should take it up Fortunately the British Red Cross Society was found ready 
to do so It may he noted here that, since the Great War, the Society, like the 
United States Red Cross Society has organized to exercise its beneficent aetivi 
ties in peace as well as in war 

The first question was that of a site for the projected Chnic, it had to be 
central and with first rate communications The fii-st essential was not easy 
to satisfy in overcrowded London except at prohibitive cost and it was even 
tually decided to eoniert a very large disused Baptist Chapel for the purpose 
required This building put up in 182a as a panorama was, two years later, 

•Medical Superintendent 
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turned into a Chapel and remained one up until 1922 Just at the southeast 
cornel of Regent’s Paik its communications aie first-rate by main line and 
undergiound lailwav, and iiumeious omnibus loutes 

The cost of converting and equipping the building was estimated at 
£40,000 and tins was quicklv collected bv public subsciiptioii ’When the Chapel 
was fiist taken o\ei, the baptismal pool was plain to sec, and the legend sprung 
up that the deep pool batlis uliich weie eientiially made in the bath section 
of the Clinic, wcic none other' 

■\Voik was begun earlv in 1929 and ivas completed about a j-uar latei, though 
nnpiovements aic still being made klam difficulties weie met with in conveit- 



ing an old building, with houses on eithei side, foi its outer walls i,cie ictaincd, 
and they have left their maik on the intenial ariangemcnts 

Her Ma 3 esty the Queen opened the Clinic foimally on Febiuaiv 25 of this 

year 

Constiuchon and Equipment — The Clinic is now a tliiee flooied structure, 
pierced by a central octagonal shaft, twent 3 ''-two feet acioss, running from the 
giound floor to a glass dome, for pui poses of light and \entilation 

The giound and first floois are given up to patients who can pay only 
small fees, the second floor is foi private patients 

On the giound floor aie the Admission Office and 'Waiting Room and the 
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Ladj Almoner’s OfHces (she eonesponds mth the head of the Social Service 
Department in the United States) The rest of the flooi is given up to hjdro 
thcjrapj 

In the center of tlit octagon mentioned and immcdntclj heneatli the glass 
dome 50 feet above is a eirculai pool 16 feet in diametei and 4 feet deep This 
IS divided into two equal halves, and out of the halves again divadcd, so that 
there are three baths, one largo (2416 gallons) which is 1 opt at a tcmporatuic 
of 98° r and two small at 100° and 102° r Eich pool has a theianostatic 
blender for delivering a constant snpplv of watoi at a fixed ttmperature the 


Flc 2 Hjdrotherapj section (cround floor) parts of the pool baths 


overflow leaves the batli through standing waste pipes 3 Itet 6 inches high The 
baths have teal seats, on which a patient cm sit comfortabl} with his chin above 
water In the large hatli there arc paiallei bais to enable patients to o\crcise 
their lower limbs There is also a theimostatic bleiidei at the side of this bath 
for undenviter douching it a temperature 5° to 10° highei than that of the 
pool itself, a verj useful form of treatment in old muscular and joint condi 
tions The pools arc also used foi free c\crcises graduated mov emciits and 
reeducation of muscles, and manipulation bj massnu’s who enter the water 
with the patient 

The floor suiiouiidmg the pool is paved with iibbed tiles to picvcnt patients 
slipping, and is heated 
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From the central octagon open the dressing boxes (20), two large bays for 
different watei treatments, a hot an room (Turkish Bath) and a vapour room 
(Russian Bath), nith shower neaiby, a linen room with hot cupboards, and a 
loom for the masseurs Reached by a short passage there is a lest room where 
patients lie on couches, wrapped in a warm sheet and blanket, after treatment, 
for half an houi or longei The same eoriidor leads to the lavatories 

The equipment in the tn o bays mentioned consists of baths and douches 
In the hist bay are foui shower and foot baths whcie patients wash before 
tieatment, two leclining baths, both fitted with iindei water douches, and one 
with an aeration equipment, one teak bath for hi me baths, one whole body 
whiilpool bath, and a Scotch douche 

In the second bay is a needle bath, and the equipment for massage douche 
baths bj the Ai\ and Vichv methods, two of each 

The temperature in this bath section is maintained at 70° P by means of 
radiators around the walls, high up in the octagon, and steam pipes below the 
floor The nails are white tiled, the coping of the pool is blue, and with the 
gleaming chiomium-plated appaiatus the bath hall gives a pleasing impression 
On the first floor, reached by lift or stairs are consulting room, examina- 
tion and booking rooms, two rooms for tieatment by massage and electrical 
methods, one room for carbon arc light tieatment, an x-ray room, and room 
foi colonic lavage The offices of the hledical Superintendent and Sister-in- 
Chaige and a room for the masseuses Theic is also a rest hall, and the main 
linen store The two mam “dry” treatment rooms are equipped ivith the dif- 
ferent varieties of galvanic, faiadic and sinusoidal currents, diathermy, luminous 
and nonluminous radiant heat, ultra-violet light, massage apparatus and a 
showei bath 

On the second floor private patients die given consultations and receive 
treatment by practically the same methods as on the ground floor The onlv 
difference is that they ha-ve gieatei privacy The two deep pool baths are, for 
instance, indiMdual, and not for several bathcis 

On this floor is the clinical laboratory equipped for all the ordinary bac- 
teriologic and biochemical examinations 

In an annex on a higher level than the second floor there are offices for 
the secretary and accountant, and a tea loom for the staff This leads on to 
a flat roof, where whatever sun is vouchsafed to London can be enjoyed, wuth 
a view of many housetops and the green heights of Hampstead and Highgate 
in the distance 

On the roof are placed the water stoiage tanks, seven in all, of one thousand 
gallons each 

The water used for treatment is ordinary London water which has been 
softened on the premises The heating plant is by two vertical steam boilers 
wuth two 300 gallon calorifiers 

The electricity supply from the mam is direct at 240 volts This is stepped 
down for treatment purposes to 100 volts, and also converted into alternating 
current at 100 volts, in the switch room 

It wiU be noted that there is no mention of beds, the Clinic is designed 
for the treatment of ambulant patients only 
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Patients — While the Chnie has been founded to help the industrial worker 
in particular, all classes of patients arc accepted, pronded thej bring mth them 
from their medical attendants a certificate to sa\ that tliej aie suffenng from 
rheumatism All are expected to pay towards the cost of their treatment, for 
the Clime has no endowment fund and it is hoped that it will become self 
supporting 

As regards the poorer class of patient, thei are dinded into two groups 

1 Nonmsured persons, then fees are arranged bj the Ladj Almoner to 
suit their circumstances A certain number of free cases naturally are accepted 

2 Insured persons that is to saj contributors to the National Health (or 
State) Insurance Scheme Thej are ui most cases membei's of Approved 
Societies” and these haae reccned authoritj fiom the Mimstrj of Health to 
paj out of their funds, a capitation fee of three shillings (75 cents) per treat 
ment, or 25 shiUings for a course of 9 tieatments This sum covers consulta 
tions but not drugs (provided under the Act) X laj examination is counted 
as a treatment 

These are tnal figures wluch maj be adjusted in the future The Clinic 
IS the oiilj institution recognized bj the llimstrj foi the purpose and the 
pav mont is not j et authorized bj law as in the case of the additional benefits ’ ’ 
foi specialist treatment of the teeth or eyes It is expected, however, that if 
the Clinic is a success the treatment of rheumatism at institutions approved bj 
the Mmistij will be made an additional medical benefit undei the Insuiance 
Act 

Hero again the patient is aoeepted for treatment onlj on the lecommenda 
tion of the insuraneo general practitioner on whose ‘panel he is 

A number of charitable oiganizations and Priendlj Societies are seeking 
and obtaining the same arrangements foi their members 

Pnvate patients pay roughh ten dollars for their first and five for subse 
quent consultations These fees go to the Visiting Phj sicians The charge for 
each attendance for treatment is roughlj two and a half dollars paid to the 
Societj 

All patients must be seen and all treatment prescribed bj a member of the 
Staff Consultations and treatment aic given bj appointment onlj 

Tieatment is given to the two sexes on alteiaiatc dajs between the houi'i 
of 9 30 A M and 8 30 P Ji A special feature is being made of evening consulta 
tions and treatment out of hours for daj workers This is much appreciated and 
would seem to be the onlj vva> of getting carlj and slight cases to paj attention 
to their condition 

The Medical Staff of the Clinic consists of five visiting physicians who are 
specialists in treatment by physical methods, or geneial phjsicians interested in 
the rheumatic group of diseases Each attends twice a week to see patients 
The Surgical Staff of the Clinic is supplied bj the Kov al National Orthopedic 
Hospital which is hard by There is a pathologist and a radiologist Other 
specialists are in course of being appointed 

The Nursing Staff consists first of the Sister in Charge, who is a teamed 
nurse as well as a qualified masseuse She has two assistants and a staff of 
4 masseuses for the drv treatment rooms and 16 masseuses for the bath section 
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some of the lattei are students in hj di other apj There are eight bath masseuis, 
some again of uhom are students All treatment assistants and students have 
the certificates of the Chartered Socictj of JIassage and iMedical Gymnastics, 
vhich demands a tivo years training m anatomy phisiologj, massage, remedial 
evereises, and medical electncity The Society has the intention of introducing 
a certificate in hjdrotheiapy, and the Clinic will be a training school for it 

On aceomit of the long hours during which the Clinic is open, many mem- 
bers of the treatment, social seivice and administrate e stalls have to be dupli- 
cated, and tlus adds greath to the running costs It is estimated that tliese will 
amount to some £15,000 a jeai 

Consultations are held morning and afternoon and three times a week in 
the evening between 5 pm and 8 pm Treatment is earned on daily from 
10 AM to 1 PM and from 2 pm to 8 p m or later The pioMsion of evening 
consultations and treatment aftei woik hours is held to be essential to anj 
scheme of dealing uitli the problem of industrial rheumatism 

The 1 esponsihilthcs accepted bv the Clinic arc os follows 

1 Diagnosis 

Selection of eases for spa hospital and other outside treatment 

2 Treatment 

3 Follow up and welfare u oik 

4- Education of 

Medical students 
Postgraduates 
Treatment assistants 
Patients (prevention) 

5 Research into the causes, prevention, and tieatnient of rheumatism 

The natiae of the conditions accepted for treatment is as follows 

1 Chrome rheumatic diseases 

(a) Articular, le, chronic (nontubeiculous) arthritis, including 
spend} btis and gouty arthritis 

(b) Nonaiticular, i e , lumbago and other forms of muscular rheumatism, 
sciatica, fibiositis, etc , etc 

2 Sluscular uealmess or paialvsis, neuritis, neuralgia 

3 Sequelae of injim' to or inflammation of joints, muscles, tendons, bones 

and nerves 

Types of Rheumatism — Patients with rheumatism may be, from the point 
of men of treatment dimded into two great groups 

1 Those until definitely cliionic disease, moic or less fixed deformities and 
more or less pain 

2 Those in the early stages, the prearthritic, early rheumatoid or infective 
arthritis, early muscle and nerve rheumatism, and so on 

The latter class is ueU worth much time and care, continuous for months 
or years it may be, it is the class which liest rewards effort, and should, where 
bed treatment is not necessaryq be the special object of a clinic such as this 

For the first class little can be done in the way of peimanent, but a gieat 
deal by repeated treatments m the way of temporary relief Unfortunately 
this class IS very numeioiis and very pitiful, and absoibs much energy and 



THE BRITISH RED CROSS SOCIETIES CLINIC FOR RHEUMATISM 


1167 


time It forms the bulk of oui patients so far, and it presents this pioblem, 
■^ell foreseen, which c\crj clinic of this sort must face how to pic\ent the 
clogging of the machinery of treatment b\ large numbei's of advanced eases 

Another point which comes out is that women patients greatly exceed men 
This is a common feature of treatment ccntei’s for iheumatism The difference 
will be less maikcd as the Appiovcd Societies take fullei advantage of the 
scheme, for the majontj of insured woikers aie men 

Taking our statistics as far as they go, the cases fall louglilj into thiee 
groups the rheumatic, the medical and the surgical The existence of the two 
latter groups shows that useful woik is being done in diagnosis, in them have 
been found cases of central nervous lesions, appendicitis, metastatic newgrowfh, 
orthopedic conditions, etc 

An analysis of rheumatic patients ^con, shows that thej were suffering from 
the following conditions, and in the piopoitions given The numbers available 
are small, but thej will sene to give some idea of the run of the clinical woik 
Decimal points have been omitted 

The Nonarhcxilar condiUons foim 28 pci cent of the whole, distributed in 
the following proportions 



MALES 

PER CENT 

FEMALES 

PER CENT 

TOTAL 

PER CENT 

Pibrositis 

8 

25 

83 

Lumbago 

7 

3 

10 

Lumbosacral coaditioos 

7 

3 

10 

Myalgia 

7 


7 

Neuritis 


10 

10 

Sciatica 

22 

3 

25 

Vague rheumatic sjanptoms 


10 

10 


ArthriU^ accounts for 72 per cent of the whole, distributed in the following 
proportions 



MALES 

PER CENT 

FEMVLES 

PER CENT 

TOTAL 

PER CENT 

Climacteric 


5 

5 

Gouty 

1 

2 

3 

Infective 

10 

C 

16 

Ostoarthntis 

20 

10 

30 

Prearthntic conditions 

1 

2 

3 

Bheumatoid arthritis 


2o 

2^ 

Spondylitis 


1 

1 

Unclassified 

1 

10 

11 


Olassification of Arthrxtia — The term rheumatoid arthritis is being confined b> the 
Medical Staff to cases of the atrophic t>pe in wonieii Ostearthrltis corresponds to hyper 
trophic arthritis 


Early Eesxilts — First impressions point to the Clinic filling a real need 
The small nucleus treatment staff with which a start was made has had to be 
progressively increased, and additional space and apparatus have had to be 
brought into use, to meet growing demands Still further facilities arc shortly 
to be provnded The applications for treatment arc numerous and there is a 
long waiting list of women patients In Llareh (twenty dajs) there were 680 
attendances foi treatment, in April 1844, m Maj 4487 The average dailj at 
tendance has been 145 The following biicf analysis gives an indication of the 
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mimbeis and lands of tieatments administered Senes treatments are com- 
monh piescnbed, two oi tluee at an attendance 

jMassage and electrical tieatments 2195 in the month of May 


Diathermy 

74'i 

Massage and Eemedial Exercises 

527 

Infra Red Raxs 

2d0 (genera!) 

IRtra Violet Rays 

192 (general) 

Sclmee Bath 

169 

Radiant Heat 

108 

Galvanism 

88 

Earadism 

87 

Kroina 3 er Lamp 

21 

High Prcquoncy 

8 


Under “diathermy’ are included gcneial diathcim-s and pelvic diatlieimj 
(cervix and piostate) With the Sclince bath, singing sinusoidal and galvanic 
cniTcnts aie gnen, iheumatoid conditions of the hands and feet and muscular 
■wasting and brachial neuialgia haie been the common indications The treat- 
ment of certain tipes of infected tonsils and local iheumatie lesions, vith the 
vatei cooled Kiomajci lamp, is being tested 

Batu Treitmfnts 5202 is thf Mostji or AIai 


Jlerhnrng Baths 

with aeration 

180 


plain 

64 


with underwater dotulie 

44 


medicated 

36 



— 

324 

Pool Baths 

V, ith undern atcr douche 

734 


with manipulation 

28 


mth free exercises 

14 



— 

776 

Massage douche — Aix method 


636 

Vichj method 


351 

jNTeodle bath 


1022 

Scotch douche 


315 

Hot air room (laO" 140°) 


932 

Vapor room (100° 104°) 


231 

Packs 


73 

Whirlpool bath 


87 

Colonic lavage 


165 

Massage after bath treatment 


290 


The leclining bath mth aeration is useful as a tome tieatment foi patients 
unable to stand the moie vigorous forms of hydrotherapi , and as a method of 
“slan training ’’ The medicated bath most used is the biine bath, sulphui and 
alkabne baths aie occasionall 3 ^ oideied The value of the pool oi deep im- 
mersion bath, geneially at 98° or 100°, and vath undeiwater douching, in 
arthritis and fibrositis is -well laioira Ai\ massage douche baths are prescribed 
especially for local conditions, Vielw foi more general tieatment They aie 
preceded by :)lve to ten minutes in the hot an loom in order to stimulate the 
skin, and followed bj^ a needle bath cooled to 80° oi 70° F, hence the high 
numbers foi these tivo forms of tieatment Foi local treatment by packs, 
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fuller’s earth is used Colonic lavage is given with a simple irrigator and an 
alkaline isotonic solution, to which potassium permanganate is occasionall> 
added 

It will be seen from this brief lesume that, for the moment, treatment is 
centering round the lijdrotherapcutic measiucs, c\cept foi diathermy and dry 
massage, both of wluch arc much prescribed The “heating” tieatments, too, 
whether dn oi wet,” radiant or nonndiaiit are also high in the list 

As to the Rctuil results of treatment it is obviously too early jet to sa> 
much It is quite certain that a large numbci of sufferers have been given relief 
as regal ds pain and disabilitj foi the time being 

It is estimated that when the ndditional accommodation and apparatus m 
Mcw ln\c been provided c^cntuall 3 more than 200 patients can be treated in the 
large bath section daily, 120 in the massage and electrical rooms, and 70 on 
the pin ate floor 

Research — If theic is little to saj on this subject, it must be remembered 
that the starting and oiganization of treatment in a new type of institution 
has been no light task For various icasons, too plans have had to be cm 
faded, but alieady data are being collected on the flora of the throat and certain 
tjpes of now treatment or modifications of old aic being tested It is intended 
that rcscarcli into the causes of rheumatism shall icccnc full attention 

Rheumatism as an Industrial Disease ^'thc opening of the Fed Cross Chmc 
marks, as has been said, the first step of a moaement to provide on a large scale 
in England treatment for rheumatism, cspeciall> among industml workers 
Our own experience is too short to add an\ thing to what is Imowni already on 
the subject of industrial rheumatism but it wall not be inappropriate to accede 
to the editor's request and add a few lines on tiic subject, to what has alrcad> 
been said in the first part of this account The facts and figures wluch follow 
are nearly all taken from the reports of the British Jlmistr} of Health * 

The proportion of patients in mdustinl practices in England who suffer 
from rheumatism is roughly 5 per cent (D K Brundago of Pittsburgh 
USA made it 64 per cent among sted wo 2 kci*s ) An estimate of insured 
workers in this countiy made in 1927 was howevei, no less than 9 8 per cent 
The proportion of lost working days due to iheiimatism (rheumatic fever 
included) is no less than one sixtli of the total caused bj all diseases In 1927 
some 5,000,000 weeks weie lost owing to this cause 

The cost of this huge mass of imaliditj m sick pav w'ts £5 000,000 and in 
addition £12,000,000 was lost m wages More than half of this great total 
of rheumatic sick absence for both sexes is due to chronic joint diseases 
principally rheumatoid arthritis, and ostearthntis in nearlv equal shares ’ 
The proportion due to nonarticular manifestations was one thud in men and 
one-quarter in women 

The average age of insured females is less than that of insured males 
the following figures are, therefore, not strictly comprrable Thc> sliow the 
e'tpected attack rate per 1000 of the two sexes in a year 

The Incidence of Rheumatic Discs 19 4 Chronic Arthritis 19 8 
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MALES 

FEMALES 

Arthritis — rheumatoid 

1 

3 

ostearthntis 

s 

2 

gout 

s 

01 

unclaasifiablc 

1 


Muscular rheumatism 

(1 

7 

Lumbago 

10 

3 

Sciatica 

3 

1 



(or brachial 



neuritis) 


As regal ds occupational incidence, the Mmistiy’s mquirj^ brought out the 
liability of metal workcis to iheumatic disease, it is " nearly 80 per cent m 
excess of expectation ” In steel noilis the puddlers are cspeciallj" liable, 
alternating heavy woik, exposuie to heat and chilling of the bod}" suiface must 
have much to do with this The tin-plate men on the other hand, woikmg more 
or less continuously, do not suffei excessivclj" The effect of exposuie to weathei 
IS shomi in the liability of the London tiameai diivcr to ihcumatism, especially 
if he has no protection Exposure to heat in industry is not a predisposing 
cause, but if accompanied b} damp, it is Tliesc facts call to mind the impor- 
tance of the skin functions in rheumatic subjects It is, therefore, interesting 
to know that the piovision of baths at coal mines Jias begun In another direc- 
tion the provision of dental ti eatment under the National Health Insurance Act 
should have an effect on tlie incidence of ihcumatism among the worlnng 
classes 

The figures given of woiking dajs lost and the cost to the community of 
rheumatism demand its closest attention, especially when it is, as in England, 
an industrial one But they apply to the insured population alone, say 
16,000,000 souls, and, furthei, they uttcily fail to conyey any adequate im- 
pression of the miseiy, the inefficiency, and the mental strain, for winch rheu- 
matism IS responsible 

Surelj chronic rheumatism is one of the major problems of medicine and 
perhaps the most difficult one of all 

Pfto Pl-ice, SIarilebone Eoad, N W 1 
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AIiLERGT Uew Method of Adaioistering Pollen Extract for the Purpose of Prorent- 

iDg Beactlons Duke W W J A IT A 94 7G7, 1030 

The method of admiriiatcring pollen described here is designed to control the rate of 
dissemmatwn from the site of inoeoJation and depends on four important steps 

1 The placing of a rubber tourniquet around the arm nboro and just pnor to the 
injection of the pollen and its frequent removal nnd replacement for at least five minutes 
after the injection 

2 Tho admixing of epinephrine and epliedrinc with the pollen solution in such dosage 
aa to alow down ila rate of dissemination from tho site of injection 

3 Tho reducing of all doses to a given volume by tn admisturo of phj'siologic solution 
of sodium ebJoride 

4 The introduction of 0 01 cc of the pollen mixture subcuticolarlj preliminary to th^ 
injection of the entire mixture The appearance of a tiny blanched area will indicate that 
the needle is not in a vein and the entire mixture if injected mil go into the subcutaneous 
tissues 

T0BERCT7LOSIS Method for EapM Demonstration of Tubercle BaclUl Pfaimenstlei w 
Deutsche ited Wchnschr 66 2130 1929 

Pfanjienstiel described a method by means of nhich it is possible to demonstrate the 
ptcacnco of tubercle bacilU lu, a comparatively short time He inoculates guinea pigs with 
material from patients The injection is made into the animal s popliteal Ivmph nodes 
"Wlicnevcr the material contains tubercle bacilli the lymph nodes become enlarged and 
hardened in the course of the second week folloinng the inoculation Then they arc cx 
firpated and crush preparations are made These are stained and examined under the micro 
scope Tho entire process requires only about tno weeks The author performed this test 
on 150 animals 

MOSQUITOES An Improved Deterrent Dover C Indian J Alod Ecs 17 OOJ 1930 

Citronella oil (Burgoyme e) % ounce 

Spirits of camphor H ounce 

Cedar wood oil *4 ounce 

Wliite petroleum jelly (BP) 2 ounces 

The petroleum jelly should be melted and the other constituents then added the 
mixture being well stirred Bottle (a 3 ounce wide-mouthed jar is a convenient size) and cool 
rapidly preferably by placing the bottle (which should be kept closed) m a basin of cold 
water or in a refrigerator 

The formula forms a firm, wlutisl; nonstawing eresm of pleasant odor which in 
addition to its properties as a mosquito deterrent is soothing antiseptic and beneficial to tho 
skin (petroleum jelly it will be remembered w tho base of most face creams) One ap 
plication usually lasts for a whole night and onijr a small quantity need bo used on each 
occasion To avoid usmg it on the face in tho evenings the cream has been employed by 
some as a bnlliantine for tho hair as it was found that for a time this keeps mosquitoes 
away almost 09 successfully as if tho whole face were smeired inth it 
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EDITORIALS 


A Symposium on Arthritis 

T N THE cycle of medical interest certain diseases or disease groups come 
rather periodically to the fore Tins is equaUy true with popular interest 
in medical subjects Following the “Swat the Fly” campaign, the “Don’t Spit’’ 
campaign, and the “Samtaij Drinking Cup’’ campaign, aU of which developed 
along with the growth and activities of the National Tuberculosis Association, 
mterest next centered in eugenics, with consequent development of eugenic 
societies and race betterment associations Then came the popular mterest 
ui cancer 

In both medical and popular circles, flare-ups of mteiest in certain sub- 
jects depend, naturally, on various causes A new discovery holds out hope of 
an early Utopia, an apostle sways the multitude in the direction of his own 
mterest and enthusiasm, a disease such as influenza, almost forgotten, claims 
our interest because of its returning prevalence 

Rather in contiast to tins, there aie problems in medicine which are with 
us at all times — pioblems toivard the solution of which many of onr most 
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capable woikei’s ait bending then best cndea\oi's, coneeining -which it seems 
well to direct general attention from time to time in ordci that ivo may be 
come cognizant of what progicss is being made and of how diverse oi even con 
dieting obseivations are being, oi must be, correlated or reconciled 

The symposuim idea in publications, while in no waj new m tlus coiintiy, 
has been applied rather moie suecessfullj among certain of the more prom 
iiient continental journals 

A sjmposium, to be of the greatest value, should not be a senes of dis 
cusiions or a sequence of etiology, pathology, symptomatology , diagnosis, and 
theiapj, coiitiibuted bj renevvei-s whose qualifications rarely justifj their be 
ing termed authorities Kather should it he a senes of piesentatioiis bj lead 
ing authoiities in then fields Nor need the individual contnbutions be oloselj 
coirelated The reader will have no difficulty in prondmg his own correla 
tions Too often attempts to fit one s contnbution into the pattern of a mosaic 
lessens the forccfulness of the contribution as an independent unit 

Some clinical journals have rather spcciabzed on sjmposia, but as a mle 
they have been of a gioup which lacked sufficient prestige to interest the 
leaders in the fields in coiitiibutmg There can be no doubt that the symposium 
idea is an excellent one provided the contributions are from men of eminence 
Svniposia at medical conteienoes, Uie Sjmposium on Nephritis just terminated 
at the University of Minnesota volumes sucli as tiiose leoentlj edited bj Jordan 
and Falk bj MeClung, bj Rivers, and bv Covvdrj bear evidence of this 

It IS for reasons such as tlicse that the editoi is glad to offer to the rtadeis 
of the JouBX VL a symposium which is of general inteiest, both in its clinical and 
its laboratoij aspects If the subsonbers should judge it a success and should 
desire additional sjmposia ou topics of interest we will be glad to issue othei-s 
oecasionally The new and ongmal contributions herein weie made on in 
V itation and the editors express their deep appreciation to the essavtsts for their 
interest and cooperation 

One who leads the pages of this number* will recognize at once the tre 
mendous economic importance of the subject undei discussion and its diverse 
aspects To those who have made no intensive studj of the subject, the manj 
facets of the mvestigatioiis w ill be stimulating The v anety of etiologic factors 
infection (several different organisms arc suggested) eolonic absorption, local 
nutritional disturbanees endocrine imbalance dietarj factois, climate, even 
the possibilitj of protozoan infestation, all come in for discussion 

Dr Elj has said One of the most popular methods of ticating patients 
with arthritis is to send them to some one else This, regrettably is too often 
true, and if continued from plij-sician to phjsieian m an endless chain, deprives 
the victim of the disease of those perfcctlj definite and helpful therapeutic aids 
which have so far been established and are his bj right 

It is in the hope that these essaj's will stimulate the clinician to a broader 
and more intensive therapeutic outlook and a greater interest in the welfare of 
his arthritic patient and the pathologist to renewed efforts to soh e the mj’steries 
of the disease that this svmposiura is offered to our readers 

— jr T F 

It was orJfflnaH> planned to have but one number devoted to a symposium on arthritis 
but on account of the length and excellence of the material we have decided to htsue It In two 
numbers 
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SYMPOSIUM ON ARTHRITIS-Conttnued 


A MODERN CONCEPTION OP ARTHRITIS 


Bt Russeu L Ceck. M D New York Cm 


A RTHRITIS, long one of the mjstenes of medicine, is beginning to jncld 
some of its secrets to modem investigators The present daj student of 
this disease mahes a primarj and fuiidimental distinction between aithritis 
due to infection and arthritis dependent on other etiologio factors Nearl) 
all pathogenic bacteria can, under proper conditions niiadc the joint and evcitc 
inflammation in it This is particularly tme of the common pathogens of the 
oral cavity The bactena most prevalent in mouth secretions are the staphjlo 
coccus, Streptococcus hemolyticus Streptococcus anhomobdious Streptococcus 
■nridans, Pneumococcus, and Bacillus influenzae All of these bacteria, in 
eluding the Pfeiffer bacillus, can evcitc an arthritis Strangelj enough the 
Streptococcus vindans, which is the commonest of the mouth inhabitants and 
the organism most frequentlv found in tonsils and root abscesses, is the one 
pathogen which some investigators are most loath to admit as an exciting agent 
of arthritis Yet a pnori it sliould be the roost frequent excitant of the disease 
Infection is responsible for two thirds to three foiirtlis of all cases of ar 
thritis, but there remains a large group of cases which are apparently noninfcc 
tious in origin By far the most prevalent in the noninfectious group is the 
so called hypertrophic or degenerative arthritis AU the pathologic and bac 
tenologic evidence indicates that hypertrophic arthiatis is not referable to bac 
tcria, but to the phenomena which accompany senescence 

ACUTE ARTHRITIS 

Acute arthritis is iisuallj a complication sccondarj to bactenemia Why 
IS it, however that man} patients noth bacteneinm escape arthritis, while others 
contract the disease* Two factors piobablj come into plav first, tmuma, and 
second, hjiiersensitiveness of the joint tissue It is a Mcllknouai fact that 
an injured joint is prone to mfcetion, constituting bv reason of the injiirj, a 
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point of loweied resistance But modem studies, particulaily in tlie domain 
of rheumatic fei er, indicate that bacteri il allcrgA'- is also instrumental in some 
cases Even in iheumatic fcAcr, a disease n'hich is so fiequently associated vnth 
sAvoUen joints, cases aie often seen, especialh in children, where the joint in- 
Aohement is insi^ificant, the disease manifesting itself in the heart, pen- 
caidium, pleura, oi brain 

In recent studies conducted in the laboi atones of BellcMic Hospital,' 
streptococci usuallv of the giecn tj-pc hace been iccoAcrcd in a lugh percentage 
of cases from both the blood and the joints of patients AAith rheumatic feicr 
Piom this ne infci that though bactciial allergj maA play an important part 
in sensitizing the joint tissue, ihe actual dcAclopment of rheumatic aithntis 
m the joint is an infectious pioeess due primarilv to the presence of strepto- 
cocci in the joint tissue In otlier voids the pathogenesis of rheumatic fever 
diftere in no essential lespect from that of gonococcal aithritis In both dis 
eases the sequence of ei ents is 

1 Focal infection 

2 Bacteiiemia 

3 Localization of bactciia in joint, aithiitis 

CHRONIC INFECTIOUS ARTHRITIS 

In\ estigators of iheumatic conditions have long been impicsscd ivitli the 
close similaritj betvecn rheumatic fei'ci and chionic infectious arthiitis Both 
tend to occui in young people, though iheumatic fc% er is more common m 
childien, and infectious arthritis in >ouiig adults Both diseases appeal to be 
m ated to foci of infection Both aic chaiactcnzed by swollen, painful joints 
oth may present all the appearance of an acute infection in the early stages, 
so much so that it is often impossible to difteientiate them clinically, both ma\ 
go on to a chronic form, and about 5 per cent of patients Avitli rheumatic feier 
progress iiHo a form of chionic artlintis indistinguishable from iheiimatoid 
ar itis oth diseases may at times im oh e the muscles and tendons as veil 

as the joints, and both diseases are sometimes complicated by subcutaneous 
nodules 

A final and quite impoitant point of similarity between iheumatic ferer 
and infectious arthritis has lieen bi ought out by the studies in our laboratorj 
^ 11 Stainsbj-) We hare found that in chronic infectious 
arthritis, as well as in rheumatic fever, cultures fiom the blood and joints vnW 
yied streptococci in a high percentage of cases With raie evceptions the 
streptococci recovered from arthritic patients diffci culturally and biologically 
from streptococci isolated from patients vith rheumatic fever In the former 
isease an m erne ary tjqie of streptococcus, possessing both hemoljtic and 
green-producing properties is usually found In iheumatic fever green strepto 
cocci are iso a e in the great majority of cases, though occasionally an indif- 
ferent str^tococcus, of the type described bj SmalP and by Birkhaug," is re 
covere eeen s u es on the agglutinations are bunging out some interesting 
ac s a lens vfi typical chronic infectious aithiitis show high agglutinins 
for the typical arthritic strains in 94 per cent of cases In rheumatic fever the 
agglutination reactions are not so strong, but nevertheless are quite definite 
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The green streptococci recoiercd irom rhenmatic teier patients appeal to fall 
into definite biologic groups analogous to the pneumococcus groups 

Tlie life bistorj of rheumatoid arthiitis is similar in all respects to that of 
rheumatic fever in presenting the same chain of events, namelv, focal infection, 
bactenenna, and metastatic infection of the joints In addition to the joint 
lesions, bacteiia sonietimes localize in the muscle or tendon sheaths and oe 
easionallj in the subcutaneous tissue, with the pioductiou of subcutaneous 
nodules Complications, such as plcnrisj and pericarditis, are not so common 
in infectious arthritis as in rheumatic fever though thej do occur McCrac 
has reported a series of cases of rheumatoid arthritis manifesting pleural or 
pericardial symptoms If the streptococcal theoiT is correct, it is difficult to 
explain why endocarditis and Aschoff bodies occui with sneh high frequency in 
rheumatic fever, whereas in infectious arthritis these lesions are praeticallj 
never seen This difference can hardlj be dependent on the age of the patient 
as children with rheumatoid arthritis (Still s disease) rarel) show valvular 
lesions The difference must therefore depend upon something in the strepto 
COCCI themselves 

In order to control the cultures on patients with rheumatic fever and in 
fectious arthritis, blood and joint cultures have been made on normal in 
dividuals and patients with conditions other than rheumatism or arthiitis We 
have never succeeded in rceovenng a streptococcus from the blood or the joint 
of a perfectly hcalthj individual In four or five instances green strepto 
COCCI have been isolated from blood cultures of patients with some acute ics 
piratory infection or with some chrome focus of infection such as pansinusitis 
or chrome tonsillitis Such findings do not appeal to us to mihtate against 
acceptance of the streptococcus as a cause of iheumatism and arthntis It is 
a well known fact that both of these diseases usuallj dev clop after some acute 
respiratory infection or in patients who harbor some chrome focus of infection 
about the throat sinuses, or teeth It is not surprising therefore, that strepto 
COCCI should occasionally be encountered in the blood streams of patients with 
these infections 

AimiAl, EXPERIMENTS 

Pinal proof that the streptococcus causes rheumatic fever and infectious 
arthntis will depend upon the success with which these diseases aio leproduccd 
by the streptococci in animals The animal which has been employed almost 
exclusiv ely up to the present time is the rabbit Pojmton and Fame,' Eosenow,’ 
Clawson,* and others have reproduced lesions m rabbits with the streptococci 
recovered from patients with rhenmatic fever, and they claim that lesions so 
produced are practically identical with those which occur in man There has 
been some disagreement on this point, however and pathologists have some 
difficulty in dccidmg just what an Aschoff body is Eeproduetion of chronic 
infectious arthntis in rabbits has been a httle more successful Numerous 
workers, including Bosenow,’ Haden,* Burbank'* and ourselv es have produced 
in rabbits chronic joint lesions which bear every resemblance to the human 
lesions In our own studies some of the rabbits have developed true deformities 
and sections taken from the joints arc indistinguishable under the microscope 
from sections taken from the human arthritic joint Fnrthcrmoie, cultures 
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from the blood and joints of the aithritic labbit usually jneld a stieptococcus 
winch IS culturally and biologically identical with the stiain injected 

The recoveiy of stieptococci fiom a high percentage of patients with 
rheumatic fever and infectious arthiitis, and the lepioduction ivith these 
stieptococci of lesions in labbits so similar to those in man, make it difficult 
to resist the conclusion that both rheumatic fever and infectious arthiitis aie 
streptococcal infections The proof is not yet final, but certainly a great deal 
of evidence has accumulated to support the stieptococcal theoiy 

HYPERTROPHIC ARTHRITIS 

As already indicated, hypertrophic aithritis docs not piesent the picture of 
an infectious disease Clinically the patients are without the fever, the leueo- 
cytosis and the seeondarj' anemia w'hieh those with rheumatic fever or infectious 
arthritis so frequently piesent The patient with hjpeitiophic aithntis is 
nearly alwais middle-aged oi eldeily, and one gets the impression that the 
joint lesions are simply anothei phase of senescence 

The pathologic changes in the hj^pertrophic joint aie not those which 
characterize infection In infectious arthritis granulation tissue spreads ovei 
the articulai sui faces and may eventually fuse them together In hypertrophic 
aithiitis there is no granulation tissue or other evidence of an inflammatory 
leaction The cartilage is worn down and flbiillated and the undcilymg bone 
is increased in density Around the margins of the joint the bone is hyper- 
trophied and small bony spurs grow out Fusion of tlie aiticular surfaces does 
not occur 

The baeteriologic and seiologic findings m hypertrophic arthritis give no 
evidence of an infectious piocess In oui cvpeiience cultures from the blood 
and joint have been sterile without any exception, and agglutination tests carried 
out mth the patient’s blood have never given positive reactions with anj'^ of the 
streptococcal strains Studies conducted by Pemberton^^ and more recently by 
HenclP^ indicate that hypeitrophic artliritis results from inadequate blood 
supply, the latter in turn being due to an endarteritis of the small vessels Im- 
proper nutrition of the joint results m a lowering of its resistance to ordinary 
wear and tear, and when the strain on the joint is excessive, such as exists in 
the knees of an overweight patient or m the shoulders, fingers and back of cer- 
tain laboreis, hypertrophic arthritis develops It appears, therefoie, that 
endarteritis is a predisposing cause and trauma the exciting cause of hyper- 
trophic arthritis 

SUMMARY 

So far, this paper has been confined largely to a discussion of the exciting 
agents of arthritis Before closing, perhaps something should be said about 
the various predisposmg influences which aie at work in these diseases In 
rheumatic fever the most important predisposing factor is environment 
Rheumatic fever is a rare disease among the well-to do It is extremely common 
among the children of the poor This increase of susceptibility in the poor is 
probably a combination of improper diet and exposure to cold The well-to do 
are bettei fed and bettei clothed and escape infection Probably another pro- 
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disposing factor is exposure to n earner of the riieumatic fever virus St 
Lawrence’’ has pointed out the prevalence of rheumatic fever in two or more 
children of the same family This ma> be heredity , but contagion may also be 
an important factor 

In both rheumatic fever and infectious aithritis focal infection is of vital 
significance Statistics show that rheumatic fever cannot be prevented bj the 
removal of all foci of infection, but the incidence is consideiablj reduced 

Othei factors arc influential in the etiology of infectious arthntis Among 
them, neiwous or emotional shock should be stressed It is suipnsing what a 
large percentage of these patients give a lustorj of overwork or some emotional 
disturbance ^ust prior to the onset of arthritis Other factors such as trauma 
and exposure to cold and dampness sometimes piovoke the first attack I have 
seen a number of butchers who claim to have contracted arthritis from too many 
trips to the refrigerator 

In hvpertrophic arthritis overweight and advancing j ears are the two great 
predisposing agents Hereditj also plnvs an important part Nearh cverv 
patient with Heberden’s nodes wall give a historj of a mother or father who 
was afflicted wath the same condition 

This discussion has been nothing more than a cursorj rev icw of a complex 
subject but perhaps enough has been said to indicate that some of the mjstenes 
of arthritis arc on the wav to solution and that with a few more >ears 
intensive research along bactonologic and physiologic hues the medical profes 
Sion will have a fairlj concise idea as to the true nature of rheumatism and 
arthritis 
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CLINICAL OBSERVATIONS IN CHRONIC ARTHRITIS 


By Loring T Swaim, jM D , Boston 


T his review of chionic arthritis is based on seventeen years’ observation of 
patients suffer rag nuth joint disease Certain clinical aspects of these pa- 
tients have impressed themselves as constantly present and of increasing sig- 
nificance Since lie do not yet Imow nith certainty any one precipitating 
etiologic factor in the production of arthritis, all data are of importance 

It IS geneiallj accepted fiom a pathologic standpoint that there are two 
widely diieigent fspes of nontubeiculous joint disease, the atrophic and the 
hvpertropluc arthritis The first is a proliferative leaction^ about the joint, 
with general bone atrophy, and the second a degenerative disease of the bony 
structmes, with secondary soft tissue changes Many place the infectious 
arthritis m the same group ivith the atrophic There are, however, numerous 
clinical factors in the atrophic picture winch are not explained bv the bacterial 
theory alone Having had the opportunity to study cases over years rather 
than months, certain differences stand out w'lth increasing clcamess as the years 
go by For these leasous,^ the three t^pes of arthritis are used as a means of 
accurate observation and recording of data 

It has been oui experience that most cases of infectious arthritis,® eien 
when the disease is severe and overw'helming, do not progress, eien in years, 
into a tjincal atrophic case, and have very few of the characteristic signs of 
the latter disease The only point of resemblance may be the joint manifesta- 
tions The constitutional signs and symptoms are not the same For example, 
aidiylosis occurs m both infectious and atropine artliritis, but gcneial bone 
atrophy does not follow in the infectious t’vpe, even after years of ill health 
and in\alidism It does from the first in the atrophic 

There are cases of arthritis undoubtedly due to bacterial infection, where 
some focus of infection either starts a blood infection and locates in the joint, 
or makes the joint hypersensitive to its toxins, and therefore an allergic joint 
is produced Those foci are in tonsils, teeth, sinuses, intestines, and urinary 
tract These cases respond to removal of the infected focus (if it is lemoved 
early), and the joints have not become too sensitive to the foreign poisons 
They usually aie better for the removal of the source of toxemia, and are 
frequently still further improved by careful use of vaccines Foci of infection 
are better removed w^heneier possible, if by so doing tire operation in itself 
IS not more than the patient can stand in his depleted, oversensitive condition 
Otherwise he has a better chance to recover in the presence of the focus by gen- 
eral supportive treatment until his immunitj'', or resistance, has been brought up 
to a point where removal is safe 

An example of this is a woman who came to the hospital three years ago 
wnth a general arthritis, from which she had been incapacitated for a year 
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and a half The \ raj study showed no bone atiophj Clinically, there was 
little muscle atrophy a few joints were veiy neaily destrojed, ivith thin 
cartilage, much soft tissue piohferation, and considerable loss of weight The 
laboratorj study was as follows 

ScmoslohiB, 70 per cent, I?BC, 4,500,000, WBC, 16 200 Smear polj’morplioDu 
clears 50 lymphocytes, 30, large mononuclear cells, 6 cosinophiles, 4, tr, 2 

Galactose Tolerance 30 gm ++, 20 gm perceptible trace, 15 gm + 10 gm light 
trace, 7 gm 0 

Blood Chemistry Sugar, 87 133 138 128, Nonprotein Nitrogen, 351 Ca, 112 
Ph , 11 6 

Basal metabolism, -IG, -23 -26 Vital capacity, 2C00 On discharge metabolism 
BtiU -20 

The tonsils were badly infected Because of her general condition thej 
were not removed at first She was put to bed, given an ample, well balanced 
diet, slightly low in carbohydrates She had hjdrotherapy massage, and cor 
reotive body exercises to improve hei posture She was built up gradually* until 
her joint symptoms of pam, heat, and tenderness had subsided After four 
months she was up and about with no active arthritis She had developed her 
own resistance Then her tonsils were removed, and she has had no recurrence 
of symptoms, objectivelj or subjectively, since She has gone back to a nomal, 
unrestricted life Some joints are stiU damaged, but are usable and inorcasinglj 
so This woman, with a demonstrable focus, depletion, and crippbng after a 
year and a half of active arthritis, showed no tendency to the bone changes 
constantly present in the atrophic patient 

Infectious arthritis does not have any special age, sex, or typo proclivities 
It is not a respecter of persons, which cannot be said of either the atiophic or 
hypertrophic arthritis 

The patient with hjpertrophie arthritis never has much trouble from lus 
jomts’ until late in life, and then only when he acutely injures some joint, or 
when the degenerative changes have readied a point where motion becomes pain 
ful and restricted The degree of joint change seems to depend principally on 
the amount of daily trauma the joint receives, and is usuallj found chiefly in 
the large working joints such as the low back, hips knees and cervical spine 
Other joints are affected, but it is usually the weight bearing ones which re 
ceive daily strain, often legitimate but qmte frequently from unnecessarj 
postural misuse 

It puts m its appearance late in life, and the degenerative changes are 
probablj largely due to trauma and the inevitable physiologic changes due to 
advancing jears It is rarely found except in the heavy’ type of person, and 
13 twice as common in men as m women This type of arthritis is primarily 
an orthopedic problem and is not diflSonlt if the traumatic idea is remembered 
unless of course, the degeneration has so changed the joint that all motion is 
painful The principle of treatment is to stop the daily injurj bj rebalancing 
the body after the joints have been rested This is a question of postural 
correction and changing the weight bearing of the joints from their strained 
angles with back supports plates, elastic knee supports, and especially training 
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Mucli can be done to make the effects of age less apparent by endocrmes ® 
diet, and mereased elimination, much as one does foi the arteiiosclerotic, as 
many of these cases show arteiial changes as well 

The most interesting and difficult eases to tieat are those with atrophic 
arthritis,^ as they present a complicated physiologic condition Atropine ar- 
thritis has a distinct hereditary tendency It is three times as common in 
woman as in men, and is a disease of early middle bfe But almost invariably 
it appeals 111 the slender, light-boned woman, the congenital visceioptotie type 
It IS almost never found in the heai^'-boned people These facts have made the 
contioiersv between infection and constitutional tendencies an ever -present 
one Cluiicallj , the general bone atiophy, the e\aggeiatcd muscle atiophy, and 
the extieme lack of tone, occur eaily in the disease Theie is much data wluch 
suggest d constitutional background for the disease Just which one of many 
appaient causes precipitates the final bieak in compensation is not yet certain, 
but such tlungs as exliaustion, chill, infection, piegnancy, nenmus shock, the 
results of postural defects, all seem to be causes in diffeient cases 

The outstanding cbnical facts in these cases are their vasomotor instabilitj , 
their sjunpathetic dehcacy, and the depletion of their metabolic vitality, as man- 
ifested bv subnormal body temperature, then abnormally cold extremities, 
often 20° belon bodv temperature, their low S 3 ’‘stolic blood pressure, often be- 
low 100°, and a Ion pulse piessuie In a series of 300 eases of artliritis,®’ ® “ 
the basal metabolic rate nas below -10 in 60 per cent, and below 0 in 83 per 
cent There is usually a chronic, secondary anemia X-ray studies of the in- 
testines reieal an atome large bowel noth diminished haustial markings, sug- 
gesting a low grade colitis 

The atrophic aithntic is verj unstable in his superficial ciiculation ivith 
rapid vasomotor changes, manifested by cold, blue hands and feet,® "■ ® and 
mottling of the skin He is, therefore, susceptible to cold, changes in weather, 
and barometiic changes often cause acute suffering 

It IS interesting to note that these symptoms are fiequently present in 
\aiying degrees long before the joints are noticed, and are exaggerated as time 
goes on and the joint sjmiptoms begin They aie warnings of disturbances 
which precede atrophic arthritis, wluch is onlj^ waiting for the chance cause 
Hilliard Smith recently has suggested that this is pait of the disease®® (arthritis 
without joint involvement) We feel that these disturbances are foreiainners 
of the inevitable atrophic changes unless they can be corrected 

In a recent senes of papers, Kuhns and I ha-ve published our convic- 
tions®® ®®> ®® that the deformities of arthritis are largely unnecessary, except in 
exceptionally severe cases The joint damage is decreased, the resulting de- 
formitj’', and the acuteness of the aithritis itself are controllable hy means of 
plaster splints, used for intervals, and recurring rest for the joints in the best 
functional positions It has been found that early use of rest, protection with 
supervised volimtary exercise periods, gives the qmckest and best results as 
far as the joints are concerned It has been quite encouraging to see the sur- 
prising improvement of the joints by anticipating the usual deformities 

In renewing the atrophic cases, it seems evident that by anticipating the 
arthiitis in the slender, unstable, visceroptotic, the arthritis itself can be best 
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controllecl Having followed manj joung nomeu mth sutli sjmptoms, and seen 
the marhed improvement undei S3Stcmati(,, continued bmlding up with rest 
eorrectno eveicises and high Mtimm diet, I belicie that all these potential 
arthritics should be lecognized and built up to lobust health as far as possible 
earlj , before thej hav e arthritis, when thej come foi general evammation The 
potential weakness common to the patient mth ati opine arthritis can be cor 
lected graduallj and the arthritis in manj cases prevented 

The method of treatment can be based on the following facts That out 
of 37 cases of atrophic arthiitis, 36 were m the D posture class, using the 
Harvard standard Thej are all congenital ptoties, because of their anatomic 
type ° Poor postuie and visceroptosis together lesult in low vatalitj and dimin 
ished health Oui first attack is to coricct the posture and thus give the 
vnscera a chance to do more of thou work Second aftei thus securing better 
nutritional conditions, feed the patient the freshest of friuts, vegetables, milk 
eggs, whole grains, and all kinds of mineral, vitamin rich foods, which aie al 
kabne forming and not acid, as these people’ are c\ti aordinarilj acid in their 
sweat and sabva, and remain so for long penods Third, complete itst wath 
everciso in bed until they can continue the e’cercisc up and about Best is 
essential Fourth, sunlight fresh air and outdoor exercise if possible Fifth, 
regulation of the home acUnties to secure rest, leisure, relief from nervous 
strain and worrj Fatigue is probablj the most dangerous factor in relapses 
as tins means neglect of the essentials for health — posture, rest and sleep Low 
ered vitalitj is followed bj an increase in the prevnouslj noted symptoms 

No matter what the precipitating cause of the joint involvement is, no 
matter what the final cause of the atrophic arthiitis is found to be bacteria 
(Cecil,” Burbank ” Crowe,” etc ), or circulatory (Pemberton ” Dowthwaite”) , 
01 intestinal (Fletcher” ’), this poor phjsical condition and lack of resistance 
and instabibty allow these final factors to become active in the production of 
the joint changes Manj cases of atrophic arthritis show bone atrophj and 
joint destruction without subjective joint sjinptoms Unless, therefore some 
thing IS permanently done to restore this inherent lack of vitality, to restore 
the circulatory stability, and to put the patient on a higher plane of health 
the removal of a focus the use of a vaccine of icst, and dieting can be of 
temporary benefit only The underlying condition remains as it always has 
been from childhood up The goal to be worked for is permanent restoration 
if possible, of metabolic stability , so that the environment may bo met wath some 
degree of assurance Oftentimes the atrophic s equilibrium is so poor he cannot 
even cope successfully 'With any foreign proteid, vaccine, or endocrine stim 
ulation ' 

If we are to be permanently successful in the treatment of arthritis of 
this type, we would do well to look at it from a broad point of vnew, the same 
as we do with tuberculosis 

In tubeiculosis, an exposed child is taken in hand at once and treated as 
a potential tuberculous patient until he is well and resistant Time and care 
are expected m treating tuberculosis Atrophic arthritis must be attacked in 
the same way Eccognize the potential atrophic with the hereditarv pos 
sibilitics, the type of anatomy, the vasomotor instability with the cold clammv 
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hands, the chronic fatigue, the lack of vitality, and tieat him before any 
seiious damage has been done In this way it has been possible to prevent 
at least a few moie ciipples of the atropine type Even if we find a final 
precipitating cause of atrophic aithritis, we have still to deal -with the funda- 
mental physical condition which is back of the ill health of the atrophic patient 
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THE SYNOVUE FLUID IN HEALTH AND DISEASE WITH SPECIAL 
REFERENCE TO ARTHRITIS 


Bi Claude B Poblnet, M D , Bostov, IMass * 


■^HE purpose of this paper is to collect classify and evaluate, the avail 
able data on synovial fluid in order to ascertvm, first, whether the 
known properties of joint exudates can be utilired tor ehnicil purposes, and 
second, whether further studies on fluid of joints are likely to be of value, 
and it so, m what direction such investigations should proceed One is now 
able by a study of the physical, chemical seiologic and biologic character 
istios of spinal fluid to acquire valuable data for diagnosis, piognosis and 
treatment of diseases of the ceiitial nervous svsteni The synovial fluid, on 
the other hand has been ntgleeted both by the internist and by the surgeon 
JIany studies On certain special phases of this problem have been undertaken 
but no concerted effort has been reeoided to cam out complete investiga 
tions of the synovnl flwd This is surprising when it is realized that patho 
logic joint exudate is one of the most easily available body fluids that it can 
often be obtsiued m large amounts and that its withdrawal requires no ex 
pert teobnic causes little discomfort and entails practically no risk to the 
patient provided that strict aseptic precautions are maintained 

Prom a detailed revieiv of the Iiteratme on synovanl fluid it was learned 
that ranch of the data concerning its pin sical cliemical and biologic proper 
ties has been recorded in numerical values Because of tins it seemed advis 
able, for the sake of bievity and of convenience in comparison, to tabulate 
the various findings Tables I and II list the physical and ohemical eharac 
teristics together vnth dates, names of investigators, numbers of cases and 
diagnoses Tables HI, TV, V and VI list the biologic data including Was 
sermann reactions results of animal inoculation and of culture together with 
histologic findings Table VII is a composite of the other tables 

For mfonnatiou conoemmg the formation of synovial fluid and of the 
synovial membrane and their relations to neighboring structures the reader 
IS referred to the papers of Key ^ Mayeda and of Franceschmi “ The ca\ity 
which IS destined to contain synovial fluid is formed relatiwlv late m embry 
onic life by a splitting of tissues which form clefts lined by mesenchymal 
connective tissue cells These lining cells have been referred to in the lit 
erature as endothelial elements, but the evidence is in favoi of their being 
really connective tissue cells rather tlian endothelium Forkner I>liands and 
PostoW have suggested that they be called “mesothelinl cells ” 

Francfs Weld Peabody Fellow Jn Medicine Harvard UnKcrslty assistant phjslclan 
Thorndike Memorial I^boratorj Boston City Hospital 
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Tlieie IS eonsideiable discussion and unceitainty concerning the ori- 
gin of sjnovial fluid The following theories, among otheis, have been ad- 
vanced (1) It IS the product of physiologic destruction and disintegration 
of tissues of the joint brought about by movement (2) It is a transudate 
fiom blood or lymph vessels (3) It is a mixture of tiansudate and disinte- 
gration products (4) It IS a secietion of the synovial lining cells (5) Cer- 
tain special cells aie piesent in the so-called sjnovial membrane foi the secre- 
tion of mucin or related substances None of these theories has gained gen- 
eral aeceptance 

An opinion is cuiient, which appears to be entirely without sci- 
entific support, that sjmovual fluid is a “dead” fluid and that it really pos- 
sesses no important functions other than that of lubrication Some of the 
earliest chemical studies, on the other hand, as Tables I to VII show, demon- 
strated that this fluid not only contains a lubiicating factor, that is to say, 
mucin or related substances, but also is iich in proteins, inorganic salts, and 
sugar Stiangeways^ in 1920 advanced additional evidence to show that syno- 
vial fluid possesses nutritive functions He examined loose bodies in the 
jomt which were composed of Imng glowing cai triage and bone cells These 
tissues had no other source for their nouiishment than from sjuiovial flmd 
He believed that the primary cause of changes in certain types of aithntis 
was to be found not in the cartilage oi bone, but in changes of the nutritive 
value of joint fluid Cajon, Ci outer and Pemberton® studied synovial fluid 
extensively from the chemical point of view and concluded, “The adequacy 
of the sjnovial flmd for the nutrition of cartilage fiom the standpoint of 
carbohydrate and energy-yielding content is clearly mdicated ” 

Allison, Premont-Smith, Dailey and Kennard^ found that in nonmfected 
synovial fluids the sugar content was nearlj’' alwajs lower than in the blood 
plasma, wdereas the protein was alwmys low'er and tlie chloride always higher 
than in the blood plasma 


NORMAL SVNOVIAL rLUlD 

Physical and Chemical PiopeiUcs (Table I) — The normal sjmovial fluid 
of man is a transparent, liighlj viscous, almost acellular flmd about which 
verj"^ little rehable information is recorded Because of the small amount of 
fluid contained withm the capsule of normal joints, and because of the lack 
of Intel est m the synovaal flmd geneially, reseaich in this field has been lim- 
ited The specific gravity is repoited as 1040, total solids as 4 41 per cent, 
total protein 1 6 per cent, mucin content 1 95 per cent and Ph as 8 2 to 8 4 
These analyses have not been confiimed and they are, therefore, pprely pro- 
visional values Judgmg from the extensive work on the Ph of pathologic 
svnovial flmd it seems that the Ph values of normal synovial flmd as re- 
corded by Seeliger® (Table I) are too high It is much more probable that 
the Ph approximates that of the circulating blood 

Biologic Pi operties (Table III) — There are conflicting results concerning 
the cytologj" of normal sj novial fluid The total white cell count as recorded 
bj Labor and v on Balogh"^ is from 10 to 20 cells per cubic millimeter They 
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found no red blood corpuscles Hammar,*** working muck earlier and Mitb 
crude luetliods, found red corpuscles lu tlie fluid of uoruial joints at aiitopsj 
A recent study bj ICej® indicates that tlierc aie from 80 to 375 nbite cells and 
about an equal number of red blood cells per cubic millimeter in the normal 
synoTial fluid of rabbits and children These results nere obtained from fluid 
reeoiered at operation, presumoblj under an anesthetic, and it seems en 
tirelj probable that the unaioidable trauma or congestion of vessels under 
such conditions maj lead to an increased cellular content Pending a con 
firmatiou of the above findings it ma\ be assumed tentativeh that normal 
sj uovial fluid contains + SO white cells per cubic millnueter 

As regards the differential cell count we have onlj the vinconfirmed re 
suits of Kej ^ which are reooi ded m Table III He div ides the cells into six 
general tjpes, synovial lining ceUs primitive cells polj morphoniiclear leu 
eooytes indeterminate phagoejtic cells, clasmatocj tes and monocjtes He 
did not find Ivmphoejtes On the other hand, numerous investigators studj 
ing the cells of various pathologic fluids have often noted that Ijmpbocjtes 
are present No other investigator has recorded the finding of so called 
“pnimtive’ or undifferentiated cells m sjnovial fluid In the discussion of 
the types of cells encountered Kej makes the following statement ‘Since 
it has been shown bj Cunningham Sabm and Doan that the primitive cells 
develop into monocjtes, all clasmatoov tes, monocytes uidetermmate mono 
nuclear phagoov tes and primitive cells may be grouped together as the mac 
rophage senes ” This is indeed confusing and would appear to be an un 
justified assumption Cunningham Sabin and Doan * believe that not only 
monocytes, but all of the white blood cells are derived from ‘primitive ’ 
undifferentiated cells bj a process of orderlj differentiation Moreover the 
above authors do not group together pnmitiv e cells monoej tes and olasmato 
oytes as cells of the maerophago senes The terms macrophage ’ and ‘ clas 
matocyte” are quite synonjmous and imply that these cells are pliagoojtio for 
large and small particles or for cellular debris The primitiv e cell of Cunning 
ham, Sabin and Doan ® on the contrarj is undifferentiated and incapable of 
pliagocj tosis 

It vvould seem uimeoessaiy that a new classification be adopted for the 
cells of sjnovial fluid The classification of Kej omits hmphocjtes and in 
eludes primitive cells and indeterminate pbagocjtes In these respects it 
differs from that of all other investigators 

Forlcner, Shands and Poston* described the living cells of the sjnovial 
fluid as they appear when stained b> means of the supravutal technic with 
neutral red and Janus green They found in tlie joint fluid representatives 
of all the white cells commonlj present in normal blood and in addition 
macropbages and sjnovial lining cells or mesotbelial oells It is not essentia! 
for cytologic studies that the supravital teclimc bo used, but it has been well 
established bj numerous investigators that this method provndes the best 
av ailable means for the differentiation of monoej tes Ij mphoevtes and mac 
lopliages Porkner-“ has recently described in detail the exact 



Table III 

Biologic Properties of nuM\N Synovial Plcid A Normal, Simple Effusion, Nonspecifio Hydrops, Intersiittent Hydrarthrosis, Trau 

MATio Effusion, Tbaumatio Arthritis, and Arthritis of Dysentery 
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used in Doctor Sabm’s laborator 3 ' for the application of the supraAutal tech- 
nic to the study of blood and tissue cells 

Pending furthei inYestigations it may be tentatively accepted that the 
white cell formida of noimal synovial fluid is as follows Mesothelial cells 
±3 pel cent, poh moxphonucleai leueocj’-tes oi granulocytes +5 per cent, large 
phagoc 3 tic cells or macrophages ± 30 per cent, and monocytes ± 58 per cent 
'Whether or not l 3 Tnphoc 3 tes are present is still an open question 

STNOVIAL FLUID IN CONDITIONS OP GENERALIZED EDEMA WITHOUT ARTHRITIS 

Physical and Chemical Chai actciistics (Table I) — ^The specific gravity is 
apparentl 3 ^ between 1 008 and 1 018, considerably lower than normal The 
viscosit 3 ’^ has been lecoided in one case as 4 71 The vatei content ranges 
from 94 49 to 98 80 pei cent, and total solids from 1 20 to 5 51 per cent 
The Pn has been deteminied in only one ease and was 7 34 Total protein 
lecorded m one case iias 1 39 pei cent The quantitv of albumin has a wide 
1 ariation from 0 45 to 3 90 pei cent, and globulin in one case was onb’^ 0 025 
per cent, giving an albumin globulin ratio of 41 Mucin in one case meas- 
uied 0 42 pel cent 

Biologic Piopcrhes (Table III) — ^Bacteriologic studies in one case (not 
included in table) recorded by Boots and Cullen‘S were negative Labor 
and von BaloglP' make the statement, unsiippoited by protocols, that the 
total vhite cell count is either normal or below noimal and that macrophages 
and mesothelial cells are present m about equal numbers They found no 
led blood eoiTiuscles 


NONSPECIFIC JOINT ETPUSIONS 

Under this heading is included a heteiogenous group of cases lyhich aie 
recorded m the literature without definite diagnoses Most of the cases piob- 
abb’- lepresent one or another t 3 'pe of arthritis Any conclusions from data 
of this sort must, therefore, be accepted with reseivations 

Physical and Chemical Piopeiitcs (Table I) — The viscosity in 11 cases 
has varied fiom 2 91 to 4 79 Pressure measuied in millimeters of water oi 
of s 3 nonal fluid in 2 cases of serous effusion was 68 and 272 mm With 
bloody effusion the pressure was often much higher, from 204 to 2720 mm 
Watei content fioni 93 7 to 96 1 per cent has been recorded in 16 cases The Ph 
was on the alkaline side m fii e eases, from 7 21 to 7 58 In one case in which 
there was a leucocyte count of over 13,000 cells per cubic millimeter and in 
uhich there Mas a low sugar content (8 to 10 mg per 100 c c ) and in which 
rapid glycolysis u as present, the Ph shifted to the acid side, 6 5 to 6 6 Total 
protein is mci eased in such cases, ranging from 3 54 to 6 33 pei cent Albu- 
min and globulin are present in concentrations of from 2 26 to 3 72 and from 

0 31 to 2 45 per cent respectiveb The albumm globulin ratio varied from 

1 2 to 8 8 Sugai in the recorded cases approximated that of the blood, fi om 
72 to 119 mg pel 100 c c except in the one case mentioned above in which the 
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sagsr feJJ to 8 or 10 mg per 100 o a sat) the laetic acid contest rose to 53 tag 
per 100 c 0 The chloride coneeiitratiou ranged from 354 to 408 mg per 100 
c e as recoided in 16 cases bj Premont fcimth and Dailei “ Sodium chloride 
laricd from 573 to 623 mg per 100 cc in nine cases reported bj Cajon and 
Pembeiton' Nonprotein nitrogen mtibured fiom 19 to 33 mg per 100 oc 
in 25 cases Muom n as decreased and varied from 0 41 to 0 65 per cent 

Some of the cliemieal constituents of a\ no\ lal fluid hai e been determined 
onlj m isolated instances and these are not recorded ni the tables For ex 
ample, Cajon and Pemberton' dettnnined the fibrin content in three non 
infected stnoMai fliuds and found i allies ranging fioni 16 to 50 nig per 
100 c c In tile fluid of one case of traumatic arthritis Cajon Cronter and 
Pemberton'’ found a COj lalae of 55 2 per cent by loluiae The nrei nitro 
gen concentration was determined bj Cajon and Pemberton' in four non 
infected svnoiial fluids, and it vaned fiom 13 to 18 mg per 100 cc In six 
similar cases the ammo acid nitrogen r aried betn een 4 7 and 6 8 mg per 
100 0 0 

Biotogte CImi ado istics (Table III) —Cultures of the sjnonal fluid ■nere 
negative in 4 oases It has been stated bj Labor and von Balogh ' that diir 
ing the stage of luoi easing fluid m the joint the white ceil count maj rise to 
40,000 per cubic millimeter 

INTCnMITTBNT HTDRABTHROSIS 

Physical and Chemical Chat acienstics (Table II) — The onlj record avail 
able IS a studj of the hjdrogonion concentration in one case recoided bj 
Boots and Cullen " They found a Ph value of from 7 37 to 7 47 

Biologic Pioperties (Table III) — Culture of the fluid ui the above case 
was negative Baker" recorded one case associated with malta fever in 
which E Melitensis was repeatcdlj grown in pure culture fiom the joint 
fluid In this case the total white cell count ot the sjnovial fluid on one 
occasion was 6,500 cells per cubic millimeter Dopter and Tanton” record 
two cases in one of which all the cells present were Ijunphocy tes and in the 
other, half of the cells were granuloci tes and half Ij mplioej'tes Shands 
has recentlj cultured three fluids, m one Streptococcus viridans and in the 
other two, staphj lococci were isolated 

TBAUMATIC EFFDSION ANB TRAUHLATIO VBTHBms 

Physical and Chemical Chat adensites (Table II) — ^In one case the ns 
cositj IS recorded as 3 3 Hostoclv'” found the iiitn articular pressure m 56 pa 
tients to varj from 0 to 700 nun of fluid Total solids in one case of traumatic 
arthritis measured 6 25 per cent Ph vanes from 7 13 to 7 68 and total pro 
tern from 3 64 to 6 33 per cent Total nitrogen m one case measured 0 71 per 
cent Allison, Fremont Smith, Dailej and ICennard' reported a senes of 
cases including both traumatic effusion and chronic arthritis in which they 
found the sugar to be between 58 and 103 mg per 100 c c and sodium chlo 
nde between 584 and 674 mg per 100 c e Tfaei found also that the chemical 
constituents of these cases weic not matenalli changed when the patient was 
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under anestliesia In six anesthetized patients the nonprotein nitrogen of 
the synovial fluid varied fiom 21 to 3d mg per 100 c c The ictene index in 
18 cases recoided by Kling^® varied from 7 4 to 28 0 

Biologic Chaiaci ensiles (Table III) — ^The Wassermann reaction in eases 
of traumatic effusion is unifoimly negative unless the patient also has a 
positive Wasserniann in the blood In such cases, although there is no evi- 
dence that the aithritis is sj^plulitie in oiigin, the positive reaction may be 
earned over into the sjnovial fluid of the blood Four such cases are re- 
corded by Kling HableF'' cultured fluids from 11 cases of traumatic effu- 
sion with negative results Theie is no record in the literature of either 
total white cell counts or total red corpuscle counts m the synovial fluid of 
any case of traumatic effusion or traumatic arthntis There is one constant 
finding, hov ever, that red blood coipuscles have been uniformly present, some- 
times in large numbers, in some cases constituting 99 or more per cent of the 
total number of cells present Apparently the percentage of granulocytes 
or polymorphonuclear cells may vary from 1 or 2 up to 100 per cent of the 
white cells Lymphocytes have been recorded from 2 to 33 per cent Mono- 
cytes in one case constituted 5 per cent ISIesothelial cells liave vaiied from 
none up to 98 per cent of the colox-less cells Shands^^ repoited four eases in 
which polymorphonuclear cells predominated 

CHRONIC NONSPECIFIC ARTHRITIS 

Under this category are included the diseases which have been called 
chronic infectious arthritis, atrophic arthntis, liypertropluc arthritis, arthri- 
tis deformans, rheumatoid arthritis, etc No attempt will be made here to 
discuss the classification of arthritis or to subclassify the diseases coming 
under the general heading of chrome nonspecific arthntis 

Physical and Chemical Pioperties (Table 11) — Ranke^^ found the intra- 
artieular pressure in cases of chronic arthritis to be from 68 to 395 mm of 
fluid The specific gravity in one case has been recorded as 1 017 Viscosity 
m eight cases measured 2 7 to 16 7 In one case the water content was 93 08 
per cent Total sobds have varied from 5 28 to 7 62 per cent, a value lower 
than 6 0 per cent having been obtained m but one case of nine The Ph has 
been studied by six investigators, four of whom found values ranging from 
7 0 to 7 58 Lash^® recorded higher values of 7 64 to 7 90, while Seeliger® 
recorded an even more alkaline reaction of 8 2 to 8 4 Total protein varies 
between 3 92 and 7 25 per cent, whereas total nitrogen ranges from 0 74 to 
1 16 per cent The sugar content in fourteen cases measured from 73 to 132 
mg per 100 c c Salkowski^' in 1893 found in one case a very high sodium 
chlonde value of 772 mg per 100 c c More recent work on eight cases showed 
lower values of from 409 to 633 mg per 100 c c The nonprotem nitrogen 
values vary from 22 to 43 mg per 100 c c The mucin content is given in 
one case as 0 27 and in another as 0 38 per cent 

The following chemical data are not recorded in the tables because they 
represent isolated determmations Salkowski^^ in 1893, m the fluid of a case 
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of chrome arthritis, found 569 mg of cholestenn, 17 mg of lecithin and 282 
mg of fat per 100 c c Cajori, Crouter and Pemberton® found lactic acid in 
the fluids of tA\ 0 patients represented by 13 and 28 mg per 100 c c In sixteen 
cases these observers recorded that the CO content ranged from 43 1 to 68 1 per 
cent by volume and in three cases calcium varied from 8 3 to 10 7 mg per 100 
cc The amount of uric acid m the synovial fluids of seven patients recorded 
by these vrorkers was from 3 3 to 4 7 mg per 100 c c 

Btologtc Properties (Table IV) — The table shows the history of the bac 
teriologic findings in the synoMiI fluid in this group of diseases Various 
kinds of orgamsms have been isolated Apparently the green streptococcus, 
the hemolytic streptococcus, and the gonococcus are the chief offenders 
Forkner^® and Forkner, Shands and Poston^ have recently reported the find 
mg of gonococci in pure culture on repeated occasions in the synovial fluid 
and axillary lymph nodes of a case of chronic infectious arthritis The latter 
writers m 1928 also reported the isolation in four other eases of green strep 
tococci from both the joints and regional lymph nodes They pomted out 
that the presence of the same organism m both the lymph nodes and jomts 
pomted toward these organisms as at least one of the contributing agents in 
the etiology of their cases Shands” m another senes of 42 cases has 
extended this work and has cultured organisms from 26 of 42 cases (60 9 per 
cent) The recent work of Cecil, Nichols and Stainsby^* has given similar 
results 

There has been ■very little work on the cytology of joint fluid in chronic 
nonspecific arthritis Tliree cases of syphilis reported by Chesney, Kemp 
and Baetjer,*® having chronic arthritis, presumably of a nonsypbilitic type, 
had a high peicentage of granulocytes in the synoMal flmd and the total white 
cell counts in the fluids of two of them were 1 500 and 2 480 cells per cubic milU 
meter Forkner, Shands and Poston® studied the cytology of the jomt fluid 
in eight cases, m which bacteria were cultured and in twenty two cases m 
which the synovial flmd was sterile They found wide variations m both the 
total and differential counts in each senes of cases, but demonstrated that 
tbe average white cell count and the percentage of polymorphonuclear cells 
m the bactenologically positi>e flmds was considerably greater than in the 
sterile joint fluids These findmgs have been extended and confirmed by 
Shands ® 

ACUTE RHEUMATIC FEVER 

Physical and Chemical Properties (Table II) — All that we know on this 
subject IS that the Pn in n series of eight cases was from 7 27 to 7 42 

Biologic Properties (Table V) — Cultures of joint flmd in eight patients 
with acute rheumatic fever recorded by Boots and Cullen*^ were consistently 
jiegati\e Labor and von Balogh ® stated that the white cell count of the 
synovial fluid w as about 7,000 cells per cubic millimeter of which about 3 per 
cent were mesotbelnl cells and the remainder were granulocytes and lympbo 
cytes In 1900 Widal®® stated that the majority of cells were polymorphonu 
clears and this was confirmed by Swift®® 
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ARTHRITIS OF DYSENTERY 

Physical and Chemical Properties — ^Tbere are no data on this subject 

Biologic Ptopcriies (Table III) — ^It has been pointed out that in the 
joints during the acute stage of this disease the total white cell count vanes 
from 2,000 to 5,000 cells per cubic millimeter and that the granulocvtes arc 
more nomerous than Ijmphooytes in the synovial fluid In the convalescent 
stage the total white cell count is between 750 and 1 500 cells per cubic milli 
meter and lymphocytes may exceed granulocjtes m number 

ACUTE SEPTIC ARTHRITIS 

Physical and Chemical Properties (Table I) — The intraartioular pressure 
in cases of acute septic arthritis varied from 150 to 748 mm of fluid The Ph 
values were considerablj>' lower in septic joint fluid from 6 19 to 7 24 Total 
protein in three oases v aned from 3 56 to 6 92 per cent Sugar was definitely 
depressed ranging in four eases from 19 to 43 mg per 100 c c Sodium chlo 
ride vaned from 55C to 577 rag per 100 t c in three cases and nonprotein 
nitrogen from 23 to 27 mg per 100 cc Icteric index in one case was 5 2 

Biologio Properties (Table V) — Chesney, Kemp and Baetjer" reported 
one ease in which the total count was 1500 cells per cubic millimeter all of 
which were granulocjtes Culture of the synovial flmd or direct smear usu 
ally demonstrates the otioiogic agent 

ACUTE GONORRHEAL ARTHRITIS 

Physical and Chemical Bata (Tabic I) — The Ph of the synovial fluid in 
one case was recorded as 6 97 and the icteric index in one case was 4 7 

Biologic Bata — Cultures often reveal gonococci No further studies are 
recorded 

TUBEacuLons arthritis 

Physical and Chemical Bata (Table 11) —The su„ar content in two oases 
was 45 and 61 mg per 100 o c and the Pk in one case 7 06 

Biologic Bata (Table V) — ^Although animal inoculation and culture in 
manj of these cases should be positive no records were found in the literature 
of this procedure hanng been earned out The total white cell count m seven 
oases varied from 2,300 to 7,300 cells per cubid milhmeter One case showed 2 
per cent granulocytes, 96 per cent lymphoevtcs and 4 per cent monocjtcs 
In five cases the granulocytes composed from 50 to 70 per cent of the cells 
and lymphoojtes from 10 to 40 per cent 

SYPHILITIC ARTHRITIS 

There is no data recorded concerning a chemical or phjsical analysis of 
synovial fluid in sj'philitio arthntis 

Biologic Pi operties (Table VI) — There has been some difference of opinion 
concerning the possibilities of obtaining a positive ’Wassermann reaction in 
sjnovial fluid with a negative reaction on the blood Four such cases are 
recorded by Resehhe and one by Ghesnej, Kemp and Baetjer “ Todd'* 
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has likewise observed tins phenomenon On the other hand it is generally 
agreed that a joint fluid yielding a negatne Wassermann reaction is fre- 
quently found in association nith a positive reaction on the blood Also it 
IS apparent that in the presence of a positive leaction on the blood, a positive 
leaction on the sjnovial fluid is of no diagnostic significance because fre- 
quently in such patients tliere is no patliologic condition m the joints 
Whether oi not a positive reaction m an appaiently healthy joint fluid of a 
siphilitic means tliat sooner oi latei such a case if allowed to go untreated 
mil develop sjphihtic joint disease has apparently not been determined If 
one IS allowed to draw an analogv heie mth nhat is knomi about spinal 
fluid under analogous circumstances it maj' be possible that a positive Was- 
sermann reaction on fluid from a clinicallj sound joint of a syphilitic indi- 
vidual IS of bad prognostic significance so far as tlie ultimate involvement of 
the joint in the disease process is concerned 

Chesnejq Kemp and Baetjer’^ n ere successful in tlie transmission of syph- 
ilis to rabbits by intratesticular injection of synovial fluid from three cases 
of syphilitic arthritis oecuiriug during earlj siphihs Thej were unsuccess- 
ful in transmission of the disease from three otlier patients, tno of nhom had 
syphilitic arthritis occurring late in the disease and the third suffered from 
tabes dorsalis and Charcot joints Cultures from the joint fluids of all of the 
above patients were negative as were also dark-field examinations of the 
synovial fluid 

Total white cell counts in three cases of syphilitic arthritis in early sj'ph- 
ilis varied from 17,600 to 24,000 cells per cubic millimeter Prom 50 to 88 per 
cent of the cells were granulocytes and from 12 to 49 per cent were mono 
nuclear cells In two cases of syphilitic arthritis developing late m the dis- 
ease, the synovial fluid contained 27 and 46 per cent of granulocytes respec- 
tive!} nhereas mononuclear cells were 62 and 54 per cent One case with a 
Charcot joint recorded by Chesney, Kemp and Baetjer“ showed a slight pre- 
ponderance of poh nuclear elements over tlie mononuclear cells Ten patients 
11 ith Charcot joints reported by Shands^" contained from 3000 to 3500 white 
cells per cubic millimeter in the fluid and showed a mononucleai preponder- 
ance 


CLINICAL lALUE OP STUDIES ON SINOVIAL FLUID 

The question now arises as to the clinical value of studies on the synovial 
fluid Table VII sumraanzes some of the more important points on this sub- 
ject It IS apparent from what has already been said that our information 
for the most part is very meager and largely unconfirmed Even with these 
reservations certain important scientific and clinical facts are evident The 
follomng significant points may be deduced from the tables 

1 A sugar content under 60 mg per 100 c c is almost abv ays associated 
with infection in the joint 

2 A sugar content under 45 mg per 100 cc is strong evidence m 
favor of the presence of pyogenic organisms 

3 A Ph value m the neighborhood of 7 0 is strong evidence in favor of 
the presence of bacteria 
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4 A Ph ■value under 7 0 is nlraost certain to be associated with the pres 
ence of pjOoCmo organisms 

5 An lotenc mde^ of over 5 5 is pratticallj luvaiiablj a sign that trauma 
IS platin^ or has plajed a significant role in the ctiologj 

6 A positive IVasseniinun reaction in tiie joint fluid associated with a 
negative reaction in the blood is strong evidence in favor of svphilitic arthritis 

7 A positive Wassermann in joint fluid with a positive m the blood 
uiaj 01 innj not bo associated with svphihtic arthritis 

8 A positive Wassernmnn reaction m the blood associated with a nega 
tivc reaction in tlie svnovial fluid piobablv represents good protection against 
the ultimate development of svphihtic joint disease 

9 A high leucocjte count of 11000 or more cells per cubic milliinetcr 
associated with 60 per cent or more of grannloevtes in the synovial fluid of a 
patient with chrome nonspecific arthritis is likelj to be associated vnth the 
presence of a positive culture of attenuated organisms 

10 A leucocjte count in the joint fluid of 5 000 or fewer cells per cubic 
millimeter together with less than 50 per cent of granulocjtes m t patient 
with chronic nonspecific arthritis is likelj to bo associated with a negative 
culture of the fluid 

11 The presence of largo numbers of red blood corpuscles in the sjnovial 
fluid of a patient with aithntis is evidence against chronic nonspecific tuber 
onions sjTphihtio or acute septic arthritis and is in favor of trauma as the 
etiologic agent 

12 Animal inoculation is of value in the diagnosis of svpliilitio arthntis 
occurring earlj in the disease 

THE NEED fOK INVESTlOtTION ON StNOVlAti FLUID 

Most of the information contained in the tables is purely piovnsional and 
subject to confirmation or change Also one is forced to admit that verv lit 
tie IS known about either the chemical composition or cellular content of nor 
mal sjTiovaal fluid There is much need for the application of the methods of 
mioroohemxcal analjsis to this problem and for the further studj of the 
physiology and cytology of normal fluid under conditions of rest and after 
activity of the joints and in individuals of different ages 

Almost nothing is known of the ehemistrj and verj little of the cvtologv 
of synonal fluid m the interesting and obscure condition of intermittent hj 
drarthrosis The same may be said with perhaps even more emphasis con 
eeming the sj'novual fliud in acute rlieumatio fever arthritis of dvsenterv 
acute gonorrheal arthntis and tuberculous arthritis In view of what is 
known coneemmg the cytology of the lesions of tuberculosis it mav be pre 
dieted that the eytologj of the fluid in tuberculous joints when studied with 
the supravital technic may be diagnostic One would expect to find large 
numbers of monocytes typical epithelioid cells and perhaps epithelioid gi-iiit 
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cells, the so-called Langhan’s giant cells Syphilis of the joint may also show 
such changes, hut can easdy he difterentiated by the history, Wasseimann 
leaction, and by animal inoculation 

It is very significant as regards the bacteiiology of joint exudates that 
attenuated organisms can, by peisistent, caieful, patient inyestigation, be cul- 
tuied from a high percentage of eases with chionic, nonspecific arthritis 
The recent contribution of Sliands^^^ in which the same tjpes of organisifis 
haye been grown from Charcot jomts, from cases of tiaumatie aithritis and 
fiom cases of intermittent hydraithiosis would tend to support a theory that 
in the etiology of arthritis there aie seyeial factors inyolyed One factor is 
undoubtedly injuiy to the joint struetuies whether that be by direct tiauma, 
bj trophic, metabolic of deficiency distuibances, oi as the lesult of congenital 
defects Another impoitant factoi, at least in a fan propoition of cases, is 
an actual inyasion by organisms of one oi anotliei ti pe Theie is an urgent 
demand for furthei woik m the biologic as veil as the chemical anahsis of 
synoyial fluid which maj help to pieient and to tieat satisfactoiily the com- 
monest soit of ailment that man is susceptible to, clironie disease of joints 

SUMMARY AND CONCLUSIONS 

1 Physical, chemical and biologic data on the sjnoyial fluid in health 
and disease have been leviewed in detail and tabulated foi comparison 

2 A study of the stnovial fluid in arthritis proiides important differen- 
tial diagnostic points It yields infonnation which appi caches in impoitance 
that obtainable from the studj of cciebiospinal fluid 

3 The need for fuither leseaich on normal and pathologic joint fluid is 
stiessed and the direction foi such mi’estigations is indicated 
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CHRONIC ARTHRITIS 


I A Basic Diet for Chronic Arthritis 


By R Garfield Snydfr, MD and Cornelius H Traegfr, MD ,t 

New York, N Y 


IMPORTANCE of the Subject — There is perhaps no subject to which the 
medical profession of today is giving much attention as to arthritis This 
will undoubtedly continue to be the case for yeais to come, for reseaich has 
proved that a relatively large percentage of the population is suffering from 
the disease, and its cure or mitigation is therefore a mattei of vital social and 
economic significance This and other articles to follow containing practical 
considerations of the problem of chronic arthntis are based upon the assump- 
tion that arthritis is, in many cases, curable, and that under the supervision of 
physicians who have speciabzed in its study it presents the same possibilities 
for a favorable prognosis as aie found in any other curable disease 

The Pui pose of These At tides — It is the plan in this series of articles, to 
present the results of many years of practical clinical endeavor in the treat- 
ment of arthntis Many aspects of the etiology and theiapeusis of the disease 
•wall be considered systematically The role of diet in arthritis, the relation of 
the colon and colonic therapy, the importance of foci of infection, menopausal 
arthritis and its endocniiologic aspects, vaccine, sera and drug therapy, the em- 
ployment of physiotherapy and hydrotherapy, posture, will aU be considered, 
not as separate entities, but as correlating forces in the treatment of arthritis 
No one tj'pe of therapy can be held forth as a panacea for every type of 
arthntis, for the reason that its etiologic roots are too deeply anchored in 
the varp and woof of the human mechanism The successful treatment of 
arthntis demands that this be kept in mind A broader understanding of the 
physiology, biochemistry, and bacteriology of the human mechanism is essential 
to the physician who is dealing with the problem of arthntis Single-minded 
faddists have no proper place in the modem attack on this disease 
V"" 
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Hisiory of the Biscasc ~CIuonic arthritis is not a new discisc Its his 
torical froiitieis date bach to the Mesozoic Age, ccntuiics pnor to the earliest 
reeoicred human fossils Boeatisc it ctclics its ineiadieihlo impunt on bone 
a tissue easilj fossilized and uhich defies the ravages of time, arthntis has been 
traced to the eailj Age of Reptiles, 15000,000 jears ago Since that time the 
paleontologic evidence of the disease has become niereasmglj abundant It is 
not possible in an article of this kind to present a complete histon of the dis 
case, but to portraj arthritis adequntcl} as it exists todaj it is important to 
consider briefly the high Ughts of its history in older to realize how deep 
rooted it is in the biologic history of man 

Arthntis was a well known and even common ailment in ancient Bgj-pt 
Phnders Petrie found undisputed evidences of the disease in the skeletons 
unearthed in the tombs of Ourob, which date back to 1300 B C While Hip 
poorates was elucidating his Aphorisms on gout 300 jears before the Christian 
era, Eiasistiatus was cmplojing modem hydrologic methods of treatment for 
arthntis Two centuries later Plmj and Seneca were calling the ancient 
Romans to account for their iiotous Imng and attributed the prevalence of 
arthntis to excesses of diet Aix lies Bains was almost as popular a cure for 
arthritis at the dawn of the first centun AD as it is today Celsus and 
Galen advocated bleeding, puigations, and local applications to the joints of 
their second century patients 

Classificatwns — ^No other disease group has had as many attempts at classi 
fieation as has arthritis No attempt will be made here to give in detail the 
classifications of Charcot, Virehon, Sauvage, Cullen Landre Beauvais, and a 
host of others In 1827 Scudamore first recognized the importance of the in 
flammatorj changes m the fibrous tissue m articular and penarticular struc 
tures, and two years later Cruveilhier for the first time clearly differentiated 
ostearthntis as a distinct disease entity Garrod m 1833 was the first to demon 
strata an excess of unc acid in the blood of gouty subjects and in 1890 rccog 
mzed two distinct types of arthritis This classification still has considerable 
vogue The ensuing years saw many futile attempts to bnng order out of 
chaotic classifications and even today there is much confusion m nomenclature 
This fact, added to the still obscure etiology of the disease makes the subject 
an exceedingly difficult cue to investigate and treat 

Goldthwait classified chionic arthritis into (1) infectious, (2) atrophic, 
and (3) hypertrophic 

In 1909 Nichols and Richardson, in a masterly monograph based on a 
senes of 65 cases of chronic nontuheroulous deforming arthritis, most of which 
was accompanied by pathologic Ciamination of postoperative or autopsy speci 
mens, simpbficd the classification of arthntis, on the basis of morphologic 
changes into two mam types (1) proliferative or atiophic or ankylosing and 
(2) degenerative or hypertrophic or nonankj losing, corresponding respectively 
to the atrophic and hypertrophic dassification of Goldthwait 

In 1922, the Bntish Jlinistry of Health adopted a classification winch in 
essence agrees with that of Nichols and Richardson, using howevei, the term 
rheumatoid arthntis for tlie atrophic tvpe and ostearthntis for tlie hyper 
trophic type 
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Tlicic lUc at picsciit at least soicii tlifttient types of classification sponsoicd 
by iccognized antlioiitics Tins Hat diftcience ot opinion beats eloquent witness 
to tlic obscuiiti Minch still seems to suiioiind oiii knoivledgc of the etiology, 
pathogenesis and tieatmcnt ot this disease 

Stahstzes — A study of the following data cannot fail to impress one with 
the tremendous uigency of the pioblem of aithiitis 

Sneden 9 1 pei cent of all cases causing “peimanent pensionable inyalid- 
iti ” aie due to aiticular iheumatism 

England Undci an all-embraeing classification of iheumatie disease, 
rheumatism is responsible foi one-si\th of the entire industrial invalidity, neces- 
sitating an evpendituie of approximately $10,000,000 a year for payments of 
sick benefit and a loss of ivorkmg time amounting to 3,000,000 weeks a year 
In 1922 about 90,000 patients applied foi medical advice foi chionic arthritis 
Of these about 40,000 were severe eases and 25,000 of model ate severity and 
25,000 weie eaily cases 

Dcnmaik In 1923, 14 per cent of 7,297 persons lecening total invalidity 
pensions suffeied fiom some foim of chionie arthiitis 

Germani Heie Aniold Zimmer has demonstrated, fiom statistics of the 
State Insuranee Institutions, an enoimous invalidity attiibutable to chionic 
rheumatic disease A Research Institute m Rheumatism, to woik with the 
University of Dusseldorf, has been established 

This widespread pievalence of arthiitis is just as evident in other European 
countiies as in those quoted 

There aie no complete accurate statistics available for the United States, 
but theie is no doubt in the minds of many physicians who have hospital and 
clinic facilities that a great peicentagc of patients apphing for treatment are 
suffeiers fiom some foim of arthritis The consensus of opinion in the larger 
clinics in New Yoik City is that about 20 per cent of patients applying for 
tieatment arc patients ivho haic arthritis 

Av Otgamzcd Cnisadc — In Em ope, national and international oigaiuza- 
tions aic actively engaged in the study of aithiitis The International Com- 
mittee on Rheumatism, vith headquaitcrs m Amsterdam, is directing the prob- 
lems of the studi treatment, and picvcntion of aithritis In this coiuitry, 
in 1925 the Hospital foi Ruptuied and Ciippled of New Yoik City oiganized 
an Aithiitis Clinic, the first to be devoted solely to the study and treatment of 
arthritis A gioup of specialists in the vaiious branches of medicine and 
surgeiy neie assembled in a single unit, aided by the laboratory and technical 
staff of the hospital, to deteimine the relationship of their specialties to the 
problem of aithritis In 1926 an American Committee undei the chairman- 
ship of Di Ralph Pemberton was foi-mcd to coopeiatc vith the European 
groups in the eiusade against aithiitis 

The lesult of this anakened inteiest has manifested itself in the altering 
of the piognostie vienqiGint For manv yeais this disease was legaided as 
hopelessly chronic, both In the profession and the laiti, and this pessimistic 
attitude led to an apathetic indiffeienee on the part of the profession to the 
considei ation of the etiologi’ of the disease and its mam legitimate methods 
of theiapy Poi veais patients iveie thus dinen to cultists and faddists who 
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lm\c profited bj the lack of intciest on the part of tlie medical piofcssion mtti 
respect to arthiitis The disease is admittedh a difficult one with phich to 
deal Its classification is still midu consideration, its ctiologj obseme its 
stubbornness in jieldmg to treatment notorious These factoio, haie long con 
stituted an efficient barrier to the interest of the practitioner, nho often chooses 
to deiote Ins time and eneigj to the mote spectacular and perhaps better under 
stood fields of his art in ivhieh results are more easilj achieied 

Tins unfortunate situation is, hones cr, rapidlj being corrected Through 
the influence of the organized groups both here and abroad clinics for the 
e\hausti\c studj and treatment of arthritis have been established in nearlj all 
the large cities of this countrj These climes, arthritis units, combine the sUll 
of the phjsieian, general suigcoii, orthopedic surgeon roentgenologist, oto 
larvngologisf, gynecologist, urologist, dentist physiotherapist together nith 
trained laboratory technicians and iiuises to proiide foi the patient a for 
midable armentarium in the battle against arthritis Able research noikei’S 
aie guing to the profession the results of their intensive efforts in monographs 
and in more pretentious volumes 

Thus the entire attitude of the profession and the laity is undergoing a 
change from that of regarding arthiitis as involving a hopeless painful in 
validism, to a more optimistic view Peiliaps there is no one element more 
essential than this change of attitude for successful treatment of this dreadful 
malady 

Causes of Arthritis — It is generally admitted that arthritis may find its 
cause in dental or tonsillar sepsis or in infections of the paranasal sinuses gall 
bladder, appendix, prostate, cem\ or adnexa These foci may, per se, be the 
causative agent, or, ns considered by many eminent students of the disease 
merely constitute the spark which sets the fire raging Heredity, disorders of 
metabolism, pregnancy, the menopause and intestinal disorders, vitamin oi 
glandular deficiency are all etiologically important The American Committee 
for the control of rheumatism, as quoted by Pemberton, its Chairman, has 
placed itself on recoid as ‘ believing that the underlying causes of arthritis 
are often fuither to seek, and are to he found m part at least in that back 
ground determined by heredity coiistitutionnl make up, the equilibrium of the 
nervous system, chemical, and other toxins of imponderable nature, and finally 
the conditions of the onvii-onment Any of these causes may exist singly oi 
in combination and their presence must be established unequiv ocally and treated 
on their own merits This demands a thorough and careful work up of each 
case, often necessitating the consultation of specialists to establish the pres 
ence or absence of many of the contributing factors in the disease 

Classification Used in These Papers —While the classification of arthritis 
on a morphologic basis as delineated hv Nichols and Richardson, has ac 
complished much to clarify the issue, yet foi practical clinical consideration it 
was found wanting From the standpoint of etiology and as a guide to the 
tieatment, it was decided by the autlioi-s to adopt the following classification 
(1) infectious, (2) metabolic, and (3) mixed 

Under the first gioup were placed oil cases m which demonstrable foci of 
infection were the undoubted etiologic factors The second, or metabolic group 
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comprises cases m 'wliieh. liereditv, disorders of metabolism, iirtestinal disorders, 
mtamiii or endocrine deficiencv, picgnancj'' or the menapanse seem to be the 
dominating etiologic factor and in which no foci could be demonstrated In 
this group gout IS considered as a form of metabolic arthritis In the third 
group, in which the majont}' of eases fall, are placed cases which show charac 
teristies of both the foregoing classes Quoting Glover in his Repot t on Chrome 
Arthritis for the British Ministiy of Health “For example, suppose the di- 
agnosis of gout, the most undoubtedly metabolic disease of this group, the 
second duty, the search for the infecting focus, is a claimant, as ever, for in a 
large proportion of cases of gout an infective focus plays an important idle in 
activating the metabolic process and in precipitating attaclcs ’’ Of course, 
these groups are further classified as to whether they are acute or chronic 
This purelj"^ clinical classification mil be retained throughout this senes of 
articles 

SOME PRilCTIC\L CONSIDERATIONS IN THE lORMATlOiN OE A BASIC DIETART FOR 

ARTHRITIC PATIENTS 

Glovei, in a Repot t on Chtotuc Atthtihs for the Biitish ^Ministiv of Health 
in 1928, makes the following statement ‘ Diet is a most important part in the 
treatment of chronic arthritis The indications aie more various than irr almost 
any other form of treatment ” 

No absolute rule can be laid down legaidmg the diet The special features 
of each case should receive careful study Simphcitj and model ation aie of the 
utmost importance 

After an exliaustiie and careful perusal of the literature on the regulation 
of diet in arthiitis and after many years of dietaiy regulation of hundieds of 
clinic and office patients, it was found that the ideal basic diet foi arthritic 
patients should have the follomng characteristics 

1 Low calorie value 

2 Low caibohrdiate value 

3 Loiv protein value 

4 Low punn value 

5 Adequate vitamin content 

6 Elasticity 

7 Availability 

1 Low Calotte Value — In the Third Centur}’’ AD Caeleiis Aurelianus, 
who affirmed that arthritis was caused by heredity, indigestion, over-drinking, 
debauchers’’, and exposure, advocated an abstemious dietary for aifliritis Since 
then there has been a consistent agreement of authoiities that a low ealonc 
intalre is advisable, even necessary, to the successful treatment of arthritis 

It has been abundantly proved by experience that in most patients with 
aithntis a sharply reduced diet, almost a starvation diet, is beneficial in bring- 
ing about greater freedom of movement, comfort of the patient, and actual 
reduction of either high uiic acid or sugar or both in the blood Di Ralph 
Pemberton undoubtedly deserves the major portion of credit for drawing the 
attention of the medical profession to this fact 
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Chnical experience of tJic authoi's agrees inth that of man} eminent stu 
dents of arthritis that in the \ast majontj of cases there is an optimal Ie^cl of 
caloric intake, definite for each indiaidual below winch the symptoms of the 
disease tend to decrease and abo\e a\luch the> aic aggra\ated and become per 
sistont careful obsenation this lc\el of caloiic intake must be adjusted for 
cadi indmdual The medical profession is apt to forget that no two individuals 
of the human race arc an} more aide in other respects than the} aic in their 
finger prints 

Klraus, Bru}sch and jMueller observed a general and considerable impio\c 
ment in the cases of chronic arthritis in &erman\ during the war when the 
food shortage was acute 

Again, it has often been showai that patients with chronic arthritis, who 
come to operation for some intcicurrent patholog\, art defiiuteh relie\ed of 
their arthritic s}Tnptoms during their postoper iti\e com alescence with its eon 
comitant restriction in food n take This lmp^o^ement is often mistakcnh 
credited to the operation lafhcr than to enforced staiiation 

Drastic reduction in caloric intake in ueiagc uncomplicated eases of 
arthritis is perfect!} safe provided and onh pro\idcd the course of the patient s 
progress and weight is carcfulh supervised Additions to the dietaiw can and 
should be made as rapidh as the condition of the indmdnal patient warrants 
In this manner it is possible to bung the diet up to the optimum Ic^el at which 
tlic patient’s metabolism opciatcs, and at which he is best able to enrr} on inth 
a minimum of discomfort on the one Imnd and the maximum permissible cnerg\ 
on the other In astheme indiMduals or in patients whose arthritis is com 
plicated b^ nephritis h}’pGrtcnsion diabetes etc the dictnia must be controlled 
with these concomittant factors in mind 

Regardless of the etiologic factors operating m an^ indiaidual case it is 
certain that the metabolism of the sufferer from arthritis lias been either o^cr 
loaded or impaired This is obvious b} the verr nature and sjTnpfoms of the 
malad} This metabolic doficicnea maa be due to a disturbance or interference 
in the capillar} circulation as recently pointed out b} Pemberton and Ins co 
workers, or it maj take on a much lirgcr ph}sioIogic and biochemical aspect 
with probable imohcment of the s-vunpatlictic nenous s}stcm In an^ event 
lowering the calonc intake and thcrcb\ rclic\ing the metabolic burden the 
tissues of the bodj arc gi\cn an opportunit\ to relieve themschos of this o\cr 
load and to operate on a more near!} normal metabobc Ic^cl It seems logical 
to infer that when the organism is labonng under an increased metabolic burden 
it IS rational therapy to lighten that load 

Fats are not inimical to the arthritic patient but since even small amounts 
wall raise the total caloric value their careful restriction witlim the caloric 
limits of the diet is desirable 

The Colon — The importance of the roh of the colon m arthritis inll bo 
dealt with in greater detail m a succeeding article but it is neccssan to call 
attention here to some outstaudmg facts It is gcncrall} conceded that arthritis 
ma} often be caused bv bacterial proliferation in the bod} particiilarl} m the 
colon A reduction of calonc intal e must of neccssit} tend to reduce the \olumc 
of the colonic content which acts as a most extcllcnt culture medium for 
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hatteiLil gio\itli Thcicln is icduced not onlv the number of bacteiia m the 
colon but also those pioducts of puticfactiou gmeiatcd bt the action of bacteiia 
on the feces, which maA cause added mischief to an organism already physio- 
logicalh below pai This is especially true nheic the icduction of caloiie intake 
IS eonsideiable 

In the last decade a great deal oi attention has been centeicd upon the 
intestinal tract, cspceialh the colon and its iclation to arthritis Coloiuc 
theiapv IS becoming an ineicasingl} cmploecd method in the management of 
aitluitis, and iightlv so, foi there is no doubt that, in a great numbci of cases, 
this mode of tieatment is liighlj' successful It is thciefoic cMdent that it 
would be iiiational to concentrate on the removal of undesirable and noxious 
intestinal contents without first regulating the intestinal intake in the matter 
of food The chaiaetci <ind amount of colonic content is dcteimined primarily 
bv the iiatuie of the food ingested Pletehcr and Giaham have recently demon- 
stiatcd concomitant colonic abnoimalities in patients wnth aithritis wdio were 
maikcdlv impiosed b-^ dietetic tieatment with coincident improvement in the 
aithiitis 

It is appiopiiate at this point, before beginning an analysis of blood 
chcmistiies of patients with cluonic aithiitis, to emphasize the fact that by 
far the gieatci inaioiiti of patients cncounteicd in clinic and private practice 
have been undei some form ol medical lay oi self-imposed regime, foi some 
length of time piioi to admission This has included such forms of thciapv 
ns baking and massage. Hot Spinig euies, dictaiy regulation (especially meat 
icsfiictioii) and the taking ot diugs of the cinchophcn oi salicylate groups 
w'hich, as IS well known, stimulate the kidnejs to eliminate uiic acid It w’ould, 
theiefoie, be difficult to estimate the blood chcmistiy values of these patients 
piioi to such theiap) at the onset of symptoms 

2 Loiv Carbohijdiaic Value — In a eaicful survey of about 1200 case his 
tones and chaits of patients with arthritis, both m clinics and office practice 
covering about five jeais, it was found that a great numbei of these patients 
had high blood sugai on admission In the past five yeais of 425 consecutive 
patients sufteiing fiom aithiitis seen m office practice who had blood chcmis- 
tiies done, 136 oi moic than 32 per cent had blood sugar values of 120 mg or 
moic Of T32 clinic patients witli aitlmtis, 278 oi 32 pci cent plus, had blood 
sugar lalues langing abo\c 120 mg, which was considcied the uppci limit of 
normal 
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None of the patients pio\cd to be diabetic It was fuithei noted that as 
tieatment piogicssed and the symptoms cleared up, the blood sugar values 
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tended to approach normil This ^\a3 tino onlj when patients ^\clo iigoroiis 
in the obser\ance of tlicir diet Deviation from dietai’j regulation was attended 
with a recurrence of symptoms and a return of the blood sugar lvalues to their 
former high levels Blood samples were all taken in the morning and detcrmina 
tions were made immediatcl} after the blood was obtained 

In Pemberton’s article on Arthritis in Nclson*s Encyclopedia, the following 
appears “It appears at present useful, in undertaking treatment on the basis 
of reduced caloric intake to reduce the caibohy drates most, the proteins some 
what less, and the fats least of ail, although it is also essential that the total 
ealoric intake be reduced to a eeitam definite level Caibohj drates constitute 
the chief calpnc jieldiiig substances of oui diet under average conditions of life 
Anj attempt to reduce the total calories must therefore be with carbohj diatcs “ 

There is a general agreement among students of artliritis, that with many 
patients suffering from this disease thcie is a delav in the removal of the 
sugar ingested from the circulating blood This lowered sugar tolerance is 
more or less vaiiablc wath the degree of activity of the arthritic process That 
It IS not due to pancreatic deficiency was demonstrated by Cecd, Barr and 
Du Bois, who showed by calorimetric studies that the carbohydrate metabolism 
of patients with arthritis proceeds normally Arthritis is not a part of the 
diabetic syndrome even though infections frequently occur in it Race demon 
strated that the sugai tolerance curves of chronic arthritis and mild diabetes 
were similar and that the picsencc of some common factor was thereby sug 
gested, but that they aic distinct entities is shown by the fact that in arthritis 
theic IS no tendency to the formation of acetone or diacctic acid in the urine 
The exact nature of the physiologic dysfunction responsible for this delayed 
sugar removal is not well understood Pemberton believes that this delay is 
“brought about by some influence which causes vasoconstriction or some com 
parable state of the finer blood vessels in some of those tissues whose function 
it IS to remove glucose, oxygen and presumably other substances from the 
circulatory blood ’’ 

Arthntis is not the only nondiabctic disease in which a delayed siigni 
removal is cncouiiteicd It is also found in certain (1) thyroid dv sfunctions, 
(2) furunculosis and ec7cma (3) neuroses and (4) unrecognized inflammatory 
processes or focal infectjons but this phenomenon is moic ficqucntly coinci 
dental with arthntis than witli any othci disease This is especially tnic in 
cases in which demonstrable foci of infection occur, and furthermore it was 
shown by Pemberton that the rate of sugar removal showed an abrupt change 
toward the normal level after removal of the apparently causative foci of in 
fection There are, however, a certain number of patients with arthntis who 
show a lowered sugar tolerance in whom, even after the most painstaking in 
vcstigation no foci can be demonstrated It is also true that tins lowered sugar 
tolerance is susceptible to ngid dietary regulation even in the presence of a 
surgical focus 

Symptomatic improvement of patients with niHintis who have dtmonstiatod 
delayed glucose removal is accompanied by a return to approximateh normal 
tolerance levels It would seem probable in view of the foregoing obscrv i 
tionS; that a rcstnction of carbohydrate intake might tend to lift the burden 
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fioiti the systeni which had demonstrated a physiologic dysfunction in the 
nature of disturbed rate of carbohj'drate removal 

It IS common loiov ledge that patients with gout are frequently subject to 
an amylaceous dyspepsia Tins type of carbohydrate indigestion has often 
been encountered by us in ti eating patients with metabolic arthritis, and it has 
been our experience as well as the common experience of other workers that 
tins type of case is most frequently aided by a restriction of carbohydrate intake 
3 Loiv Protein Value — After carbohydrate reduction, the next important 
foodstuff to be considered is protein Experience ivith dietary regulation of 
arthntis proves that a low protein intake is desirable The reduction of protein 
should be accomplished bj^ curtailing those foods which are subject to putrefac- 
tive decomposition in the colon The chief offenders in this group are meats 
and fish However, it is essential to preseiwm for the patient the minimum 
protein allowance of from 0 7 to 1 0 gram per kilo of body weight This protein 
should be chiefly m the form of milk, eggs, cheese Sleats or fish may be 
included in the diet once a day or prefeiably once eiery other day, only to 
make the diet more acceptable to the patient and to seeure his cooperation 
In the zeal to eliminate the disease the individual is often forgotten Euthless 
dietary restriction ivill more often than not be provocative of antagonism on the 
part of the patient, who veij' often, especially in the metabolic cases, has 
developed a life-long habit of indulgence If, by the inclusion in the dietary of 
caiofully selected and restricted moats and fish, the monotony can be lelicved, 
the hearty cooperation of the patient secuied, more progress will be achieved 
than bj causing resentment di strict umelcnting dietary control The success 
of dietaiy^ regulation depends a great deal on persistence Often, after months 
of treatment with drugs, irrigations, bakings, massage, vaccines, focus elimina 
tions, etc , when apparently nothing has been accomplished in the way of 
clinical impiovement, patience and perseverance in the dietary null bring 
definite amelioration In order to be assured of the patient’s cooperation in this 
long extended peiiod of dietary control the diet must be, within limits, ac 
ceptable to the patient and practical in its home pieparation or other avail- 
abiliti 

4 Lon Plain Value — Another important aspect of the protein regulation 
in the treatment of arthritis is its relation to the problem of uric acid and purm 
metabolism In Glover ’s report on arthritis to the British Health Ministry the 
following statement is found “It appears well established that the unc acid 
in the blood is increased in practically every case of gout and in many cases of 
ostearthiitis ” J Race has recently published the results of the examination of 
the blood in 662 patients in the Devonshire Hospital, Buxton, showing that there 
was marked increase in 100 per cent of cases of gout in 79 per cent of male 
patients wnth ostearthritis and 58 per cent of female patients Maizels and 
Pajme found “the blood unc acid abnormally high in 8 out of 15 cases of 
rheumatoid ai-tlrntis investigated at Guy’s Hospital in 1927 ” Folin and Davis 
in 1915 reported lugh unc acid findings in arthntis Pratt in 1918 and 
Horowitz in 1926 found high blood une acid values in nongouty arthntis These 
results hare been more than adequately substantiated in the expenence of the 
authors, espceiallj in cases falling in the metabolic or mixed groups In a 
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senes of 731 consccuti\e eases of arthritis seen in clmic pnctico at the Hospital 
for Ruptured and Cnppled 381 oi moie than 50 pel cent showed a decided in 
crease m blood uno aeid loicls, in spite of the fact tint mote tlinii 90 pet cent of 
these patients Ind been on dictarj lestiietions mth especial itfcrence to meat 
and had been taking sahcjlatcs ot some form of emehophen both of which tend 
to lower blood uric acid i alues The upper hmit of normal for blood urie acid 
was set at 3 5 mg per 100 e e Of these 731 patients 149 or about 20 per cent 
were males, and 582 were females, or 24 per cent and 75 per cent respectueh 
In a senes of 425 consecutive cases of arthritis seen m ofSce practice, 250 oi 
more than 59 per cent of the patients showed increase m blood unc acid Of 
these 425 patients 138 or 32 per cent were male and 287 or 67 per cent were 
female And what is strikinglj important is that in the v ast majority of clinic 
and office cases of aithntis, more espeeiallj in the metaboho tjpes it has been 
found that the amount of clinical improvement varies vnth the blood unc acid 
value obtained as a result of treatment Sjraptomatie improvement proceeds 
as the blood unc acid values appioach normal levels This phenomenon has 
been encountered so frcquentlj as to make it almost possible to utilize the 
blood unc acid values ns a guide to the patient s pi ogress It is to be lemem 
bered that the chnie and office patients mentioned above xepiesent consecutive 
cases and all tj-pes, metabohe mfeetious and mixed and were all ambulant 
cases In, this eoimtrj one does not encountci the high blood unc acid figures 
found so frequently in gout, because puie gout as seen in England and the 
Continent, is comparativclv rare in tlic United States 
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In view of these facts it would be intelligent therapj to hmit the intake 
of piotem not onlj because bj its specific djoiamic action it mcieases tin 
metabolic load, but, according to llcUestei also because it increases the output 
of uno acid, and because puim bnses wliieh ate the piccuisoi-s of unc acid ait 
derivatives of the metabolism of certain partieulai pioteins 

It IS an erroneous assumption that unc acid is a product of the metabolism 
of all proteins It is onlv from the proteins which arc rich in these compounds 
of nitrogen and phosphoious known as nuelcms or nucleoproteins and which 
in their decomposition jucld nudcie ucid that unc acid and punn bases are 
denved Nucleins, which as the name unphes are deiived from the nuclei of 
disintegrated cells, come from two sources First from cell nuclei ingested in 
some kinds of food (exogenous nucleins) and sccondlj endogenous nucleins 
from the cells of tlie body which arc constantly undergoing destruction as the 
result of general tissue activity In the normal course of ev ents nucleins both 
endogenous and exogenous are broken down by a senes of ferments first into 
intermediate punn bodies such as guanm adenm hj poxantliin and xanthin 
and eventually into une acid and urea in which two foims they arc iiltimatclv 
excreted These proteins are found in gicatcst abundance in animal tissues 
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made up laigely of nuclei, le, Inci, panel cas, thymus, kidneys Otiici food 
stuffs which yield high uric acid values ate, anchovies, saidincs, hciiing, caip, 
lentils, and scpiah 

PuBiN Content op Vakious Poods 


(J vichmitl nnd G Bessan) 
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0 075 

Presh salmon 
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It is this type of pioteiii, that is lesponsible foi high evogenous purm 
values, whose intake it is wise to curtail It has been frequently demonstrated 
that the feeding of large amounts of nucleoproteins has been followed by an 
attack of gout Di George klinot has reported that many of his cases of 
pemicious anemia treated successfully upon a large liver diet have developed 
hypeitiophic arthiitis Quoting Llewellyn, “Even if we entirely eliminate aU 
purm substances by restricting the diet to puiin-fiee foodstuffs (bread, milk, 
cheese, eggs, and buttei) puiin in the form of uric acid is still evcieted in the 
urine To this variety the term endogenous puiin is applied, for the continued 
excretion of puiin on such a diet is explicable only on the view that they are 
derived from the wastes of the tissues, the daily ueai and tear of the cells 
In other words, it is the outcome of the katabolism of the nucleoproteins of the 
body tissue ” 

It would indeed be foolhaidy to add to the food intake, purins which act 
only to increase the metabolic bmden of an oigaiusm whose blood uiic acid is 
in many eases abnormally high and which is already pioducing and excreting 
uric acid by the katabolism of its own tissues 

We are well aware of the fact that tins study of the blood chemistry of 
chronic arthritis revealed no abnormally lugh blood sugai oi blood uiic values 
The contention is not made that high blood uric acid or sugar cause arthritis, 
but they do indicate a disordered metabolism This added to perhaps colonic 
stasis, or menopause, or infection or any of the afoiementioned possible etiologic 
factors IS sufficient to precipitate an attack The contention is not made that 
proper diet alone ■will ahvays oi completely alleviate artluitic symptoms, but 
the successful treatment of aithritis will and must include dietary measures to 
lestoie, as far as possible, the noimal metabolism as i effected in the blood sugar 
and blood uric acid Failing this, all other measures directed to any other 
concur rent etiologic factor are liable to failuie 
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5 Adequate lii/iHitn Couicni — In 1927 JI J Rowlands, lu a commuuiea 
tion to tho Kojal Soejct\, do\ eloped the thesis tint rheumatoid arthritis is a 
dcficieiicj disease duo in part to an inadequate Vitamin B content Rowlands 
placed his patients on a coiiecntiatcd Vitamin B diet and reported considerable 
clinical success from tho treatment H A Ellis also contends that iheumatoid 
arthntis is a deficiencj disease, but considers the deficicncj as a biochemical 
problem coiicenied wath the utilization of phosphoiic acid and its ladicals, so 
that a deficiency of both Vitamin B and D is associated with it Lovell 
Langstroth, in a recent tsammation of American dietaries based on a careful 
studj of 501 general eases with controls, makes an eloquent plea for the inclusion 
of ‘protective foods" in the dietarj because of their -vitanun content In this 
studj it was demonstrated that the aaeiagc American diet was “low in vitamin 
and residue, high in calorics, in carboludrate and in its latio of acid to alkaline 
ash forming foods and contained a large proportion of concentrated foods ’ ’ In 
the disease gioups studied were hypertension, mjocardial degeneration, arteno 
sclerosis, arthritis, chronic gastrointestinal disease, diabetes and the occasional 
une'cplainod headache Ineidentallj 75 cases of aithntis wore studied, of which 
65 wore degenerative artlnitis, 8 pioliferatno arthntis, and 2 infectious 
arthritis Many of the 65 cases picsciitcd oiilj early changes manifested by 
tenderness and aching of tho joints 

The conclusions ai rived at on the basis of these investigations were interest 
ing and important It was found that 74 per cent of patients with degenerative 
or proliferative arthritis, the metabolic group, were improved or completely re 
liovcd by diet containing tho required protective foods The cases of infectious 
arthntis were improv ed bj elimination of the foci The loss of weight occasioned 
by the dietary vvas considered as a possible factor in tho relief afforded, espe 
ciallj in the lower weight boanng extremities, but the major role of the quality 
of food was demonstrated by tho general improvement evident in the functions 
of the alimentary and circulatoij systems as well as objective changes in the 
supeificial tissues surrounding the affected joints 

The piotective foods which are so rich in vitamin content aie eggs, milk, 
fruit, vegetables and especially lettuce Lanstroth recommends a diet ot 2,147 
ealorits of vvlueh 70 per cent aie these protective foods 

We have long been in full accord with these observations with respect to 
adequate vitamin content in the dietary of patients with arthritis, and m the 
basic diet advocated nceessarj provision has been made for ample representation 
of the protective vitamin containing foods They have instituted a clinical 
study of the value of diets neli in Vitamin B, using well known commercial 
preparations which are known to contain relatively large amounts of this 
Vitamin E These substances are used m conjunction with the diet, and the 
results so far, arc gratifying — although it is too early to make anj definite 
conclusions Anothei series of clinical expel iments using liver extracts is under 
way and will be reported on at a latci date 

A gieat deal has been written about the role of vegetables in a diet for 
artliritis It is a-xiomatio that the best diet for any disease cntitv is the one 
which causes the least indigestion All embiacmg generalities such as ‘eat all 
green vegetables,” “eat all vegetables which grow above the ground,” etc, 
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have heen lecommended Cabbage, biusseli, sprouts, cauliflower and broccoli arc 
all almost puiin free and meet with nearly all requirements, but then effect on 
the digestion and elimination of many patients is so distiessiiig as to make then 
ingestion at the begiiuiiiig of treatment undesirable, even no\ious Spinach, 
beans, peas, lentils have relatively high puim values and should be partaken of 
sparingly They may be utrbzed later in the course of dietaij control as 
addenda Potatoes, turnips, carrots, nee, parsnips and beets have relatively 
high carbohydrate values and should not be included in a basic diet They also 
may be added later m treatment, although parsnips and tuimps might well be 
Ignored entirely because of then notorious association with indigestion in certain 
cases It is therefore advisable to select carefully the vegetables to be placed on 
a dietary for arthritis rathei than to allow a wide choice in the kind and amount 
of vegetables to be used 

The inclusion of fruits, especially fiesh fiuits, in a dietary for patients 
■with aitliiitis is essential The populai bogy of “fruits produce acid” has long 
since been robbed of its terror Thev form, when confined within the caloric and 
carbohydrate limits of the diet, a most valuable ad3unet to the diet because they 
contain no purms, are easih digestible, make the diet more attractive and 
palatable, lend bulk, without too greatly inci easing the caloric value, and form 
a valuable source of vitamins 

6 Elasticity — It must be boime in mind that concomitant pathology is often 
found in patients with arthritis Associated with arthritis, the disease entities 
often encountered are artei losclei osis, hypertension, chrome nephritis, myo 
cardial degeneration, cardiac vaimlar disease, obesity, diabetes and chionic 
gastrointestinal disease 

Any basic diet prepared for patients with arthritis must, of necessity, be 
so elastic as to be readilj adaptable to any concur rent pathology 11111011 the 
patient may present 

7 Availability — The diet must be so contrived as to be easily available in 
restaurants, hotels and trains and must be easily adapted to preparation m 
the home -without upsetting the normal latehen regime Any deviation from 
these requiiements will make it difficult to secure whole-hearted cooperation 
from the patient 

The diet herewith presented is a basic diet which meets, in so far as possible 
and practical, the foregoing requirements, and is one on which practically any 
tj^pe of indimdual may carry on for a shoit peiiod at least Any patient ivith 
aithiitis, legal dless of weight or condition, may be placed on this diet with 
impunitj’- for a period of ten days During this interval the patient is most 
carefully observed and the diet then altered as the progress, general condition, 
weight, blood chemistry, and concomitant pathology of the patient indicates 

It might be well to note here that this diet is utihzed in conjunction -with 
other indicated procedures such as colonic irrigations, vaccine therapy 01 physio- 
therapy It Avas not deemed wise to curtail this diet below its present caloric 
levels, considering the strain placed on the patient by tliese otlier tlierapeutic 
measuies 

If the diet is to be used without other concurrent moie or less strenuous 
form of treatment, it would perhaps be wise to limit the piotein intake below 
the level indicated in the diet 
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B\sio Diet 
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Choice of one of the following fruits 








One orange sliced or as orange juice 








no sugar 

or 

Grapefruit (half) no sug ir 
or 
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37 3 

48 4 


48 4 


Raapbemea 

' 34 


42 3 

46 


46 


Blaekbernea 

i 53 

93 

44 7 

59 


59 


(3 h tbsp no sugar) 








Two eggs any form except fried 

54 2 

1116 


166 


166 


Bread-^ne slice thia toasted, white or| 








whole wheat 

113 

3 6 

6o 3 

80 



80 

Butter one pat 15 grams 

06 

118 6 


119 



119 

Beverages one glass whole milk 
or 

One cup of coffee or tea (% cup of 

29 8 

818 ; 

45 1 

157 


1^7 


milk 1 tbsp crearQj 2 cubes sug ) 

115 

n? 

73 1 

156 

1 



Totals — Averages 

1 95 

315 1 

20'' 

ri5 1 


4XS 

190 


On<; of the cces mas be oxchangcU for 3 Domino lunjps or 2 hcapins teaspoons of aucar 
which may bo used in coffee or tea or on berries or grapefruit 

Two osjrs and glaes of mJlk ma> be excbanced for one sbrrddcd wheat bJscutt or fl^c 
tablespoons of puffed rice with cream and part of abo\c sugar 


Luven 



PBO 
TEIN ^ 

TAT 1 ISo 

OTORATXSi CRIES 

PRO 

TEC 

TIVE 

*JOVPRO 

TECTI%E 

\egctibles cooked ehoiee of any three 






Beets 2 b tbsp j 

66 

0 7 21 2 29 

trace 

29 , 


Carrots 3 h tbsp 

22 

16 13 9 18 


18 ^ 


Onions 1 whole 

49 j 

167 20 1 42 


42 1 


Sstring beans 2 Ji tbsp 

20 

61 4 7 13 

OOOG 

13 : 


bpmach 8 h tbsp 

; 86 

38 1 30 7 57 

0 072 

57 


Aspiragus 3 stalks about 12 > grams 

i 77 1 

1 1 3 14 4 23 

,0 024 

23 


Cauliflower 2 li tbsp 

44 

11 A.0 8 

0 024 

8 


\ egetables raw choice of any three 






May bo prepared ns salad with 






lemon juice 






Lettuce {14 aaenge head) 

-3 

1 ^7 9 

0 009 

9 


Tomato (Group 11 mod sire ) 

9fi 

3 7 32 8 46 

] 

46 


Celerj (3 small stalks) 

2 1 

,05 '■9 8 

0 015 : 

S 


Endive (4 stalks) 

20 

1 50 7 

1 trace 

7 


Water cress (3 h tbsp > 

14 

10 7 4 1 98 Uraco 

98 


Cheese choice of one of tlic following 






Cottage 


1 & 1 S' 1 

1 > 


J 

Edam (Group III) 



1-s' 


\ 

Swiss (average helping) 

(S 

(to (to 

Ito 



Roquefort (about 20 grams) 

27 )« 

Sit'S 2)'? so] 

1” 


) 80 

Two Saltmes 

26 

70 1 10 8 26 



26 

Bread one slice as in breakfast 

12 3 

3 6 65 3 SO 



SO 

Butter one pat 15 grama 

06 

118 0 119 



119 

Beverages 






One glass whole milk 

29 8 

81 8 45 1 1 7 


157 


One glass buttermilk 

20 s 

301 , 42 9 so 


so 


Totals — Averages 

\ 90 

260 1 200 550 

10 025 

300 

305 


Option PItin fresh fruit Sdlatl no sugar or dressing or with 2 tbsp French dres ing 
or 1 tbsp dressing half ma>onnatBe an! half whlpDcd cream instead of Group 1 
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Dinner or Supper 


1 

PRO 


CARBO 

CAE- 

URIC 

PRO 

NONPRO 

1 

TEIN 


HYDRATES 

ORIES 

ACIP 

TTVE 

TECTIVE 

boup — Vegetable, prepared without 









meat stock Except potatoes or 









lima beans, 4 o? , or 

14 3 


2 5 

17 




Nix oysters, raw No condiments ex 









cept lemon juice 

216 

95 

12 9 

44 

0 087 


44 

Meats, fish or fowl Choice of one only 









Beef, well done, sirloin, 1 shoe, lean 









100 grams 

95 7 

15 4 


111 

0111 


111 

Mutton leg, 1 slice, 75 grams 

76 9 

157 6 


234 

0 078 


234 

Lamb chop, 1 chop, 100 grams 

89 


278 1 


367 

0114 


367 

/ Perch 



) 



0130 


) 

ISole Any waj except 

1 

> 

f > 

f > 

( ^ 

PMHll 


( 

Pish ( Trout fried 




\ •i 

1 ^ 

f <0 

0168 


) 97 

i Bass About 100 grams 


3 


1 ^ 




\ 

(cod 

85' 

Ura 

rt> 


7 JOQ 

07)^ 

0114 



Chicken, roast, 1 slice, 100 grams 

131 

s 

40 9 

86 

181 

0 087 


181 

Vegetables, raw, choice of aiij three 









Maj be prepared as salad watb 









lemon juice 









Lettuce 

23 


5 7 

90 

0 009 

90 


Tomato 

98 

37 

32 8 

46 


46 0 


Celery 

21 

05 

59 

8 0 

0 015 

SO 


Endive 

20 


5 0 

7 0 

trace 

7 0 


Water eress 

14 

10 

74 

98 

trace 

98 


Vegetables, cooked, choice of anj thiec 









Beets, 2 h tbsp 

66 

07 

21 2 

29 

trace 

29 


Cariots, 3 b tbsp 

22 

16 

13 9 

18 


18 


Onions, one whole 

49 

16 7 

20 1 

42 


42 


String bean, 2 h tbsp 

2 

0 

6 1 

4 7 

13 

0 006 

13 


Spinach, 2 h tbsp 

86 

381 

10 7 

57 

0 072 

57 


Asparagus, 3 stalks 

77 

12 

14 4 

23 

0 024 

23 


Cauliflower, 2 h tbsp 

44 

11 

20 

8 

0 024 

8 


Fresh fruit salad — no sugar or dress 









ing, 4 heaping tbsp Fruits in 









season 

20 

80 

120 0 

130 


130 


Bread, one slice, as in breakfast No 









butter 

1 111 

3 6 

65 3 

80 



80 

Beieragos 

1 


1 


I 




One glass whole milk or 

29 8 

1 818 

451 

157 


157 


buttermilk 

26 9 

1 101 

42 9 





Totals 

1175 


i290 

310 

775 

0114 


225 

Totals tor entire three meals 

iPTrftl 


865 

715 


0 139 

1180 

760 


THE BASIC DIET AS PRESENTED TO PATIENTS 

Brcalfasi — 

Choice of one of the following fiuits 

One ormgc, sliced or as orange juice (no sugar) 

One half grapefruit (no sugar) 

Strawberries, raspberries, blackberiies (3 heaping tablespooiifuls, no sugar) 

Two eggs, any form, except friedi 

One slice of thin whole wheat or white bread (toasted) 

Butter, one pat (15 grams) 

Beverages, one glass of whole milk* or one cup of coffee or tea (^A cup of milk, 
1 tbsp cream, 2 cubes sugar) 


^One of the eggs niav be exchanged for three Domino lumps or two heaping teaspoons 
of sugar which ma> be used in coffee or tea or on berries or grapefruit 

Two eggs and glass of milk maj be exchanged for one shredded wheat biscuit or five 
tablespoons puffed rice with cream and part of aboie sugar 









CHRONIC Arthritic 
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Lunch — 

Vegetables, cooked i Choice of aoj three of the following 

Beets 2 heaping tbsp carrots 3 heaping thap onions one whole string beans 

3 heaping tbsp spinach 2 heaping tbsp , asparagus, 3 atalka (about 125 
grams) cauhAoirer, 2 heaping tbsp 

Vegetables raw Choice of aity three of the following (may be prepared as salad 
with lemon jmee) 

Lettuce Vi average head 1 medium sized tomato 3 Bimll stalks of celery, 4 stalks 
of endive 3 heaping tbap water cress 
Cheese choice of one of the following 

Cottage Edam Swiss Roquefort (average helping about 20 grams) Two 
saitines 

One slice of white or wholewheat brent (toasted) 

Butter one pat (15 grams) 

Beierages one glass of wliolc raiJk or one gliss of buttermilk 
Dinner or Sifpper — 

Soup vegetable prepared without meat stock except potatoes or bma beans 
(4 oz ) or 6 ojsters raw ?.o eondtmenti except iemoii juice 
Afeats fish or fowl Choice of one onlj 
Chicken 1 sbee (100 grams) 

Lamb chop l chop (100 grams) 

Mutton leg 1 slice (70 grama) 

Beef sirloin, 1 slice lean (100 grams) 

Fish perch solo trout bass cod (any way except fried about 100 grams) 
V^etables cooked Choice of anj three 

Beets 2 heaping tbsp Canota 3 heaping tbsp Onions one whole String 
beans 2 heaping tbsp Spinach 2 heaping tbsp Asprrngus S stalks Cauh 
fiovrer 3 lieaping tbsp 

\ egetablea raw Clioicc of any three of the following 
Mav be prepared as salad with lemon juice 

Lettuce Vi average head One medium sired tomato 3 small stalks of celery 

4 stalks endive water cress 3 heaping tbsp 

Fresh fruit salad (no sugar or dresaiog) 4 heaping tbsp (Fruits m Reason ) 

Bread one slice us in breakfast No butter 

Beierages One glass whole milk or one glass of buttermilk 

^votd -^Preserved canned spiced salted smoked or corned meats or fish pork tongue 
goose duck turkej kidnejs stews salmon mackerel herring shell fish, liver sweetbreads 
tnpe and fat meats 

Peppers garlic spices gravies Highlj seasoned sauces mustard tobasco paprika 
horse radish parsnips 

Nuts preserved sweetened syrupy fruits Pastry pies confections sugar jellies jams 
preserves ice crenm pudding custard Hot rolls hot biscuits hot bread corn bread bran 
Aleat extract soup and bouillons 
All alcoliolic or malt drinks 

General Comments and Directions — Drink Mater fieely between meals, a 
minimum of ten glasses pci day 

Meats and dsh allowed only oiiee e\cry otlicr day Eat only foods pre 
seribed, none others allowed Be moderate in size of portions 

Kemember this diet is elastic and wll be amended ns the progress of the 
case indicates Progress miU be determined bi the general condition, Mcight 
and blood chemistry 

Option Plain fre^h fruit salad no sugar or irc'wlnir or T tablpijxion dressing^ 
mayonnaise % whipped cream Instead of cooked \ctctables 
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SUMMARY 

1 Chronic aithntis is hecoimng increasingly impoitant to the medical pio- 
fession because of its growing social and economic significance 

2 The prognosis of chronic arthritis is good in a large percentage of 
cases, when treated by men who take a special and keen interest in the disease 
and are willing to treat it with great patience, zeal and perseverance 

3 No single tjTie of therapy is efficacious in the treatment of all forms of 
chionie arthritis All the etiologie possibilities must be most carefully searched 
for and eradicated m so far as possible 

4 The regulation of diet is of utmost importance in the tieatment of 
chronic artlmtis 

5 Each patient should be placed, for a shoit period, at the beginning of 
tieatment on a basic diet which is then regulated and adjusted to fill the in- 
dimdual requirements of the ease The regulation of the diet depends laigely on 
such factors as the patient’s general condition, weight, blood chemistry and 
clinical progress 

6 The Basic Diet must have the following chaiacteiistics 
a Low calorie value 

b Low carbohydrate, protein and punn values 
c Adequate vitamin content 
d Elasticity 
e Availability 

7 A Basic Diet for chronic arthritis is picscntcd 
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THi, USB OF DRUGS IN THE TREATMENT OF ATROPHIC 
ARTHRITIS* 


A G 1 OCNO, M D , Boston Mass 


T N A DISCUSSION of the use of drugs m the treatment of arthntjs, one ts 
* impressed mth the fact that most patients suffering from this disease hai e 
been the \iotims of drug treatment rather than the beneficiaries Perhaps 
this IS due to the lack of information regarding the ctiologj pathogenesis 
and therapeutics of arthritis One must also consider the fact that anj 
chrome, painful disease usually places the patient at the mercy of analgesic 
therapy Hebef from pam is greatly appreciated by the patient and as a 
consequence analgesia has superseded the search for the etiology and cura 
ti\ e treatment of the disease m the mmds of many pliy sieians 

Arthritis is one of the oldest diseases known Sir Armand Buffer re 
ported lesions of by pertrophie and atrophic arthritis in the remains of Bgyp 
tian and Nubian mummies, dating from the period of about 8000 B C Do 
spite the antiquity of the disease and its painful and debilitating nature very 
little progress has been made as regards its etiology pathogenesis or treat 
ment For y ears arthritis was not distinguished from rheumatic fet er and 
gonorrheal arthntis This led to many systems of classification which were 
largely of a elinioal descriptive nature and resulted in a confusion of terms 
which made it impossible to understand an article unless careful clmioal 
histones were presented to explain the nomenclature used The medical pro 
fession at large has considered chrome arthritis as an incurable disease nhich 
could be controlled somewhat by analgesic drugs Empirical treatments of 
etery description have been advocated by mediea! and nonmedieal men, fro 
quently leaving the patient a victim of neglect and quackery Within the 
past two decades rheumatic feier and arthntis have received the senous 
study of a number of investigators who have gradually presented tundamen 
tal studies which form a foundation on which a more thorough under 
standmg of these diseases can be based As a result of these studies, a more 
rational therapeusis has evolved, wrhicb although far from attaining perfec 
tion, has shown the fallacy of certain measures and the lalue of those meth 
ods of treatment W'hich are directed toward elimination of the cause of the 
disease and the restoration of the disturbed physiologic processes 

In order to discuss the rationale of the therapeutic measures which arc 
used it IS necessary to briefly renew the cbnioal course of atrophic (inclnd 
mg infectious) arthntis I The role of foci of infection as etiologic factors 
was stressed by Billings' and the systemic nature of the disease has been 
pointed out by numerous writers 

From t)ie Robt. B Brigham Hospital 

tAt a meeting of the American Committee on lUieumattsm in Philadelphia, March I" 
chronic arthritta was divided Into two main tjpes the atrophic and h>pertrc-phlc The 
atrophic group Includes the Infectious arthritis 
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The OTi6,et of atiophic arthritis may he acute oi insidious In those pa- 
tients uith an acute onset marked bj a febrile reaction there is usually a 
focus of infection or a historj' of a lecent infectious disease The joints show 
the cardinal signs of inflammation and there may be muscle pains also There 
IS iisuallv a mild leucocytosis The chief complaint is pain and stiffness of 
the joints and a sense of extieme fatigue The condition may subside within 
a feu dajs to a few weeks oi may pass into a chronic state The pain is 
not always comparable to the degree of swelling, but usually there is direct 
relationship between the two In the chronic state the disease may continue 
to be marked by continuous oi intermittent swelling of the joints but with- 
out loss of weight or general debility The soft tissues about the joints arc 
suollen and there may be an accumulation of fluid within the joint The 
joint space, cartilage and bone give a normal appearance There is usuallj'^ 
a mild secondary anemia, with oi without a leucocytosis However, if the 
patient becomes “atrophic” a general systemic reaction occurs marked by 
loss of weight, a mild anemia, a lowered systolic blood pressure and mild 
tachycardia, atrophy of the muscles (especially those about the affected 
parts) and atrophy and spindling of the shafts of the bones, with a softening 
and distortion of the ends There is narrowing of the joint space and a loss 
of mterarticidai cartilage The palms of the hands and soles of the feet are 
usually cold and sweat profusely The nails become hard, brittle and ridged 
Latei they may drop off The skin becomes dry, glistening and parchment- 
like, showing that the peripheial eii dilation has been greatlj dnmnished 
This can be verified by the use of the capillary microscope The posture of 
the patient is poor Gastrointestinal disturbances, especially constipation, 
aie common The affected joints usually become fixed in a flexed position 
due to the fact that the patient holds them in that position because it is the 
least painful Later, distortion may take place, due to muscle spasm, Avhich 
IS so severe that dislocations occur The basal metabolism is slightly lowered 
in most of these patients ® There is a mild anemia, frequently characterized 
by a low hemoglobin and a normal led cell count Constipation is usually 
iiiarked, associated with diarrhea, visceroptosis, etc This resume of the gen- 
eral condition is only an attempt to point out the major and most common 
signs and symptoms in order to more intelligently discuss the use of the vari- 
ous theiapeutic measures employed 

THE DRUGS USED IN THE TREATMENT OF ARTHRITIS 

The dings used can best be classified according to their effect on the 
patient 

1 Analgesics 

r Saliejlates 

S Cmcliophon 

L Acetanihd and phenacetin 

2 Drugs used for tlicir effect on the circulation 

r Digitahs 

■< Nitrites 

1. O lodoxybenzoie acid 


3 Drugs used for their specific action 


( Autogenous laccincs 
I Emetine 
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for their nonspecific action 

r Foreign protcm 
*1 MUk 
L Iodides 

I Ancnic 
I Strychnine 

for their nutritionni value 

( \ii8miQS 

J Cttlctum 

In the a6ote cM&sifitatioUj one notices tbst most of the analgesics afso 
fall under the second heading; Tins is explained b\ the fact that most of 
them are also diaphoretic and therefore increase the peripheral circulation 
Ho\\ ever, this action is of short duration and cannot be depended upon 

I Analgesics 

Saltcyht And and Its Defwaftvcs 
CC,H* COOH OH) 

Under this heading the sahcjlates undouhtedU lank first {Houeier 
Hanzlik® saj s that cmchophen has an identical action ) The free acid is 
irritating causing nausea and loimting ■when giNcn intcmaUt For this rea 
son the salts are used The acid has some antiseptic properties but the stUs 
are practicaUj deioid of this action 

Absof pftoji — 

Cutancotis — In fattj and aicoholic solutions, sslic;jlic acid and jts esters 
are readily absorbed from the intact skm (Han^iili’) BourgeU found that 
lard or la-nohn was the best \chiclc for absorption 

Oastroinieshnal — ^The soluble salts are slowly absorbed in the stomach 
’V\hjle the insoluble salts pass into the intestine where thej are rendered solu 
ble before absolution occurs 

2?istnduiton — 

After absorption sslicyl is found ui practically c^ery secretion fluid and 
organ of the bodj (Hanzhk*) Scott, Thobum and Hanzhk* compared the 
aalicyl content of the blood and ;|omt fluid of patients suffering from rheu 
matic fe\er There uas sUghtlj more salicjl m the blood than in the joint 
fluid Apparently there is no sclectnity of sahcvl for the inflamed joints 

j^xcrefton — ■ 

Salicylates are excreted m the urme mamlj as such (Hanzlik®) The 
rate of elimination depends upon the condition of the patient and the t>pc 
of compound used Hanzhk a^d his collaborators® ’ report a median dura 
tion of seventj eight hours in Borinal subjects, se\entj tno hours in rheu 
matic patients and of eightj hours m patients with miscellaneous conditions 
In regard to the type of compound it was found that the saheji dernatnes 
require a much longer period for complete excretion than the sodium salt 
In rheumatic fe’ver the total excretion was found to he 15 to 20 per cent ’ 
than in normal individuals Tliej believe this to be due to increased d 
tion of the salicjl m the rheumatic i 


4 Dniga uapcl 

5 Tonics 

6 Prugs used 

7 Laxatives 
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Action 

Local — Salicylic acid is an iintant and dissolves tlie epitlielial cells This 
irritant action also prevents its use internally since it causes nausea, vomit- 
ing, and diarrhea Sodium bicarbonate is presciibed ivitb sodium salicylate 
to prevent the precipitation of free salicylic acid 

Emetic Action — Emesis can be produced with any of the salicylates, re- 
gardless of the mode of administration, if sufficient dosage is given since this 
action is due to a central effect as demonstrated by Eggleston and Hatcher ® 
Kidney — Therapeutic and toxic doses of salicylates affect the kidnej^ as 
shown by increased permeability to uric acid (and possibly other metabolites), 
the production of albuminuria, the changes in urinary output and renal func- 
tion Hanzlik and his collaborators®’ have shown diminution in renal 
function and the production of albuminuria of renal origm in rheumatic and 
nonrheumatic patients following therapeutic doses of salicylates 

Ciicidation — ^All concentrations of salicylates tend to relax the blood 
vessels in perfused animals In therapeutic doses the circulatory effects are 
probably secondary to the antipyretic and diaphoretic action nliich appears 
to be of central origin as is also the analgesic action 

Bcspiiation — ^Respiration is not affected by ordinary doses but full thera- 
peutic doses depress and quicken it 

Eai — The tinnitus annum, characteristic of cmchonism, occurs after full 
therapeutic doses of salicylates The susceptibility varies with the indmdual 
but this symptom is usually a good indication to stop administration of the 
drug 

Metabolism — (a) Nitrogen The excretion of nitrogen is generally in- 
creased as shoivn by Denis and Means®*^ on normal subjects taking a knomi 
diet The patients received up to 6 6 gm of salicylates daily and showed an 
increased excretion of nitrogen, also an increase in the phosphates and uiic 
acid 

(b) Sulphur Baumann and Herter^® showed an inciease in sulphate 
excretion This was confirmed by Kumagawa 

Biaphoi esis Tempeiatme and Heat Begiilahon — Sweating usually occurs 
after therapeutic doses of salicylates It is usually more profuse in febrile 
conditions, sometimes becoming so severe as to produce a state of exhaustion 
The mechanism is imperfectly understood but Hanzlik suggests that it is 
associated with the vasodilator action (central) which is so important a fac- 
tor in its producing antipyresis 

Effect upon Immune Bodies — Swift”* gave daily doses of sodium sali- 
cylate orally to rabbits that had been injected mtravenously with living and 
dead Streptococcus nridans cultures and with washed sheep red blood cells 
He found that the ammals receiving the salicylate suffered a decrease in the 
formation of antibodies, agglutinm, hemolysin and complement fixation Also 
he found that the rabbits receiving intravenous mjection of antigens which 
had been previously treated in vitro with sodium salicylate showed lower 
antlbod^ curves than did the rabbits receiving untreated antigen intrave- 
noush and sahcilate gastrically 
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Toxictty — 

The sjmptoms are eliaraetenzed bj nausea, reitigo ringing in the ears 
headache, vomiting, and occasionally dianlica 

The postmortem changes consist oE destruction of erj throe} tes conges 
tion o£ most vasoera, necrosis o£ the spleen Ijmphoid elements and iiephiitis 
Tlie lethal dose in man is about 1 gram per kilo 

Idiosyncrasy — 

The acetjl derivative provokes hypersensitive leaotions more freqnentlj 
than the other derivativ'cs The reaction appears to be similar to allergic 
conditions and is marked by increased capillary permeabilit} The sjmp 
toms are constriction and edema in the throat with djsphagia and saliva 
tion,’“ congestion in the nose, swelling of the eyelids and edema of the 
phaijnx” ” 

Salicjl edema has been deseribcd b} Han/lik and his eollaboiators,’ nho 
believe it is due to distuibed renal function 

Cinchophen 

Chcniicallj cmcliophen or atopban is phcnylomcliouimc acid Its formula 
IS [C^HsCbHsN (COOH)] It IS quite insoluble but the sodnini salt is soluble 
and nonirritant Its chief cbnical derivative is the eth} 1 ester of inethj 1 
phenyloinchonmio acid (CHjCoH.N CjHjCOOCjH,) It is known as iieooin 
chophen,” “tol}Bin” and ‘ novatophan It is not readily soluble m water 
acids, or alkalies but is v erj soluble in the hpoid solv ents 

Phannaeoiogioalij Hanzlik^ savs that the action of cinchophen is evaotlv 
Uie same as that described for saliojlates m so far as tbe omoliophen actions 
have been studied It is certain that its toxie and clinical actions are prac 
tically indistinguishable from the salicjlates Therefore it is obviously un 
necessarj to repeat the information just detailed for tlie saliej lates 

Methods of Administration — 

Oral — This is the chief route of administration of cinchophen and the 
salicylates since praeticaOy aU of the compounds are readily absoibed when in 
troduced into the gastrointestinal tract Nausea from gastric irritation can be 
reduced bj administering sodium bicarbonate with the salicjlates or cmehophen 
but tbe nausea due to large or repeated doses is central and therefore cannot be 
avoided by other routes of administration 

Rectal — This method is sometimes advantageous when the patient is suf 
fering from nausea due to other causes than the drug Hej-n * lecommends it 
highlj The first adult dose consists of 8 to 10 gm of sodium salioj late m 120 
to 180 c c of plain or starch water If no symptoms of intolerance appear it 
may be repeated lu twelve hours 

Intravenous — There is no advantage to be gained bj tbe intravenous ad 
ministration of either salicjlates or emchophen Conversely this metliod does 
predispose the patient to reactions and according to Hanzlik’ can cause consid 
erable harm to the heart and other organs and may cause collapse For this 
reason this method is mentioned onlv to point out its lack of value md pos 
sible danger 
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Cltnical Considei ations — 

In administering salicjdates or cinehophen to an arthritic patient, one can 
depend only upon their propeities of analgesia and antipyre&is, since there is 
no emdenee to prove that these substances have any curative properties and 
there is considerable evidence to prove that they are devoid of any such ac- 
tion Thus Swift”^ showed that salicylates decrease the properties of the blood 
foi specific antibody formation Millei-® showed that the prophylactic admin- 
istiation of salicyl did not protect rabbits against arthritis produced by intra- 
^enons injection of hemolytic streptococci Davis^^ found the rabbits with 
streptococcal arthritis that were treated nith salicjdates frequently died 
sooner than the controls Swift and Boots*'* had a similar experience in that 
the salicylates appeared to produce an exacerbation of the infection and the 
cardiac lesions were not influenced Tliey concluded that the earlier death in 
the treated rabbits was due to the combined bacteiial action on the kidney 
and the nephrotoxic effects of the salicylates 

These experiments and others led Hanzlik* to conelude that “the anti- 
chemotic actions of cinchophen and salicyl aie variable and undependable, 
and, when obtained they piobably occur at the expense of circulatory de- 
pression ’’ 

It IS not the purpose of this papex to discuss the action of these sub- 
stances in rheumatic fevei, however, there is a close analogy to be drawn 

In conclusion one may say that cinchophen and salicylates are efficient 
analgesics and antipyetics In admmisteiing them to arthritic patients one 
can relieve the pain and muscle spasm, thereby permitting the patient to relax 
and lest, the^e are veiy important objectives to be obtained, but no perma- 
nent relief should be expected fiom such measures 

Amhn Denvahves 

The anilin derivatives, acetanilid (CoHb NHCH3CO2), and phenacetin 
(C2H5 0 CgH* NH CH3CO) aie two of the most powerful analgesics and anti- 
pj’-retics known However, they exhibit in a milder degree the toxic actions 
of anilin such as destruction of the red blood corpuscles, methemoglobenemia 
and the production of severe cardiac lesions especially of the eonduction 
mechanism of the heait 

Phenacetin is less toxic than acetanilid and may be used occasionally in 
five or ten gram doses without injury, but in a chronic condition such as 
aithritis it should only be prescribed when other analgesics have become 
intolerable 

MoipJnne and Codeine 

One IS seldom justified in administering moiphme to an arthritic patient 
It IS a dangerous procedure to start since the patient, even in the acute stage, 
iisuallj' suffers pain for a sufficient period of time to develop a morphine habit 

Codeme is not so prone to produce a habit but is usually not as efficient 
as salicj lates or cmchophen in relieving the pain Therefore, one should use 
narcotics in arthritis only under very unusual circumstances, thereby avoid- 
ing the possibility of starting a habit which will only add to the patient’s 
discomfort and physical injury 
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II Drugs UbEo tOR Theip Efuect on the CiKcuciTioN 

As has prcMousl} been mentioned the cuculation of the patient ^\lth 
arthritis la \ci’v notieeabh disturbed This is a piominent clinical symptom 
as &ho^sn b\ a mild hypotension and tftehycaidn Mtlv msUi to se^ele trophic 
distmbances due to depiession of the peiipheiai capillaiy circulation Boas 
and itiflcm ^ and McCiac * ha%e pointed out tiie incidence of cardiac lesions 
in arthritis defoiinans The \'ioik of Ronntiee and Adson ” has shown that 
siiTfiscal release of the sympathetic control to the part is followed by notice 
able symptomatic improvement 

Dtgiiah'- 

The hnowlcdi'c of the plnimaeolog’^ and uses of digitalis is so imiier 
sully disseminated that it would bt snpuflnous to icpeat it hcie Pcmbciton 
recommends the administiation of daily doses ot 9 to 15 luiunns of the tine 
ture to improve the cticulat on 7hc raCionil of this ticatmenf is not clcai, 
since there is no evidence to show that the heart is oidinaidy involved in 
arthritis It is definitely known that digitalis does not affeet the normal 
heart unless given in tovie doses Therefotc its value in the ticatment of 
arthritis not complicated with hcaU disease is questionable Where defi 
nite cardiac signs or svmptonis arc pusent larger doses sliould be given 

Atinics 

Nitrites reduce the tone of the arterial musculature, thereby pioducing 
an Hjjmodiate foil of blood pressure due to vasodilatation This effect is pai 
ticulnrly noticed m the vessels of the skin The action appears soon (ono to 
five minutes) after administration and disappears within five to fittcen minutes 
Pierce and Pemberton^” administered doses of to ^ grains of cryth 
roltetranitrate to a selected group of poticnts They obtained a ‘favorable 
influence” in 12 out of 32 cues ti cited 

Possibly this is a step in the right direction but due to the fact that 
nitrites produce methemoglobmemia if given ovoi an extended period and 
also the fact that the vasodilatation is brought about at the cvpense of a lowered 
blood pressure it would appeir that nitrites are not the ideal vasodilators 
for the treatment of arthritis 

0 /odoi:!/ffcnzotc Add ‘‘Amtodoxyl Benzoate ” (N K R ) 

Chemieally this substince Ins the formula (CoH^COOHlO ) The am 
monium salt was offlciallv called amido\yl benzoite by tlie Council on Phar 
macy and Chemistry It was introduced ns a therapeutic agent for arthritis 
by Young and Youmnns** in 1^120 
Fhamacology — 

Bocal —The free acid and its salts aie noniriitant to the unbroken skin, 
but when injected hypodermically , a red aiea ap])oars associated vvitli a stinging 
burning sensation This persists for a shoi*t time and is not followed by a 
slough When applied to the mucous membranes it acts ns an ovidizmg agent 
and 13 effective in the treatment of Vincent’s angina The pure ammonium 
salt will not injure the mucous membranes It is antiseptic especially for 
staphvlocoeci and streptococci and the colon typhoid group 
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Seaii and Giycvlaiwn — 

Hea)t—ln tlie perfused heart Loevenhait and Eyester’^ found that sodium 
lodowbenzoate produces rigor They say “The power to cause the heait to 
develop iigoi is apparently due to the powei to oxidize something in the heart 
muscle ” The substance would not replace molecular oxygen in the perfused 
heart 

CiiGulation — Experimentally, Loevenhart and Giove®“ found an occasional 
slight fall in blood pressure, with an increase in cardiac output They made 
the very interesting observation that “Cardioplethjsmographic tiacings 
showed that the fall of blood pressure is not due to any cardiac efteet of the 
drug Perfusion of the isolated intestines proved that the salt does not act 
directly on the vessel wall” and concluded that the fall in blood pres- 

sure is due to depression of the vasomotor center This is further substan- 
tiated bj observations on the eapillaiy flow of the nail bed which is greatlj 
increased as is also the lymph flow Tlie author found that the lymph flow 
from the thoracic duet of a fasting dog was increased four to five times by 
the injection of 4 c e of a 1 per cent solution of the ammonium salt 

Blood — 

Sodium lodoxybenzoate oxidizes hemoglobin to oxyhemoglobin (Loeven- 
hart and Grove) 

Effect on lmmunolog\c Beactions — 

Arlan®* found that sodium lodoxybenzoate stimulates phagocj tosis of strep- 
tococci and staphylococci bj human leueocy tes He attributed this to an activa- 
tion of the opsonin bj the “oxygen containing substance,” since a substance 
which liberates oxygen leadily stimulates phagocytosis 

Hektoen®® found that this substance stimulates the production of specific 
hemolysins in dogs Arkin®® repeated this work on rabbits and obtained the 
same results He also obtained an increase in the production of specific ag- 
glutinins in labbits immunized with killed typhoid bacilli He suggests that 
these results are due to an acceleration of the oxidation in the tissues which 
are the site of antibody formation 

Effect Upon Alley gic Reactions — 

Amberg and Knox®' studied the effect of sodium lodoxybenzoate in allergic 
reactions and found that vhile it did not influence the general allergic re- 
action it did pieient the local reaction such as one sees in the tuberculin test 

It was also shonn that intravenous injection of this compound inhibits 
the inflammaton leaction produced by' mustaid oil They, therefore, con- 
cluded that the action is an antiinflammatory reaction or an antichemosis 
Arkin®® shoved that tuberculin is oxidized by the drug in vitio 

Respyy ation — 

Therapeutic doses do not affect the respiration but in toxic amounts a 
temporary apnea is pioduced 

Fate and Exey etion — 

The salts of o-iodoxy^benzoic acid are reduced to o-iodobenzoic acid and 
excreted largely in the urme as o-iodohippunc acid These experiments were 
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performed on patients and attfioug:li the results u ere not satisfactory from n 
qiiantitatne standpoint they eomeide intU the uork of Noiello, Miriam and 
Shernm’* who fed o lodobenzoic acid to dogs and found it to be excreted in 
the urine partly unchanged hut mostly as o lodo hippuric acid The dis 
tribtttion in the tissues has not been determined It is important to state here 
that 0 lodoxybenzoic acid docs iiol iicaL down in the body oi test tule to yield 
iodides or salicylates 

Toxicity — 

The toxicity of the pure salt depends more upon the rate of iiiycetion than 
upon the amount giten In experimental animals death is usually of a re 
spiratory nature bnt may he circulatory due to heart rigor 

Postmortem findings are largely negatne Tlie most consistent finding 
IS congestion of the lung bases Chrome poisoning has never been produced 
in animals nor has it been seen m patients 

A death has been reported by Manaee‘'“ and I base been informed of an 
other death but in this latter instance the drug nas submitted to a pharma 
eologist xvho found that “it contained some ters toxic ingredient aside from 
the ammonium salt of lodoxy benzoie acid ' 

Seactions — 

In an acute or subacute condition the administration of the drug will 
usually provoke a febrile reaction nluoh lasts for from one half to two hours 
In ohronio patients the administration is marked bs a stinging sensation of 
the mucosa of the nose and mouth the face becomes flushed, the patient 
usually sails ates and may become nauseated There may be a sensation of 
substemal oppression A tingling sensation is noticed ro the extremities 
This reaction usually subsides within ten to forty fine minutes after the ad 
ministration of the drug In some patients the nausea persists for a longer 
period, vomiting may occur and occasionally a mild diarrhea The author 
has never experienced a fatality or a reaction of alarming proportions nhicli 
could be attributed to the drug 

Repeated examinations of patients ticatcd oicr a long period of time have 
failed to show evidence of nephritis 

Administration — 

(a) Intravenous — This method was recommended bv \ouug and lovnnans’' 
in their first report and has proved to give the most satisfactory results 
One gram of the ammonium salt is dissolved m 100 oc of sterile salt solu 
tion and given by gravity method over a period of ten to fifteen minutes 
To av Old too rapid flow into the vein it is n ell to use a small needle (about 
22 gauge) and elevate the gravitv set about four feet above the patient s 
arm If this method is followed using a pure product and rubber tubing 
that has been thoroughly cUansrd alarming reartions will not occur 

(b) Seotal — Smith'” reported favorable results when the drug was given 
in the form of a retention enema He used 1 5 to 2 gm in 200 cc of normal 
saline A cleansing enema should precede the administration of the drug by 
two hours This method is advantageous and usuallv effectne in patients who 
are not suitable for intravenous thcrapv 
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(c) Oial — The drug has been given orally in the form of the calcium 
salt in capsules The insolubility of the calcium salt decreases the irritant 
action and obviates nausea due to tlie ammoiiium ion which is liberated from 
the ammonium salts The dose consists of 1 5 to 2 gm The results obtained 
are variable In some patients quite satisfactoii results occur , but in a larger 
percentage it is unsatisfactory 

Chincal Considciatwns — 

The clinical use of the salts of o-iodoxybenzoic acid is of recent origin 
and therefore one should be conservatn'e in attempting to evaluate this drug 
in the treatment of arthritis Howei^er, since the first report by Young and 
Youmans in 1926, fifteen papers reporting 589 cases have been published The 
average improvement reported shows that 56 3 per cent showed marked to 
moderate improvement, while 23 7 pei cent showed slight or no improvement 
Of this group, most of the patients weie classified as “chronic,” “infectious” 
or “proliferative ” The remainder weie aerite infectious or gonorrheal with 
a few cases of rheumatic fever and a few hypertrophic arthntides These 
figures include the report of Stem and Taube^* who treated 102 cases (about 
one-sixth of the patients reported) with no improvement This report merits 
especial consideration since it is the only published account of complete fail- 
ure to obtain improvement with this drug It is interesting to note that the 
report included 10 cases of acute infectious arthritis and 2 cases of rheumatic 
feier Only the rheumatic feier patients iveie confined to bed The authors 
say “Any improvement, two weeks after the administration of the drug, we 
consider not to be due to the drug ” Obviously this is not a fair estimate of 
the value of the drug since as Neighbois'*- remarked in commenting on this 
same papei “'While it is true that relief of symptoms often begins during treat- 
ment, it IS a repeated observation that improvement in joint symptoms may 
not be apparent until a few weeks have elapsed, and an improvement in gen- 
eral health may be still later manifested ” Furthermore, it is not consistent 
with past clinical experience to expect improvement in acute mfectious ar- 
thrities who are not confined to bed In the chronic patients, undoubtedly 
other methods must be combined with the drug treatment in order to obtain 
improvement It is peitinent to repeat heie the statement made by Young 
and Youmans^^ in the original report on this drug “"We believe that it will 
nev er be possible u ith a single drug to cure a patient with arthritis who has 
developed permanent defoimity and crippling, and that the proper treatment 
is a combination of methods, including the use of prophylactic and curative 
orthopedic procedures, the removal of foci of infection and general hygienic 
measures as well as drug therapy ” 

In his first report on this drug following the work of Young and Youmans, 
Smith^® pointed out the chemical relationship between o-iodoxj’benzoic acid and 
salicv he acid , i e , that one is the o-iodoxy- and the other the o-hydroxy- 
derivative of benzoic acid He suggested that their actions might be very 
similar, and stressed the analgesic action of o-iodoxybenzoate This idea has 
been accepted b\ some observers and is quoted by Bartlett^® and by Pem- 
berton^® who savs that the drug is “a glorified salicylate ” The error of this 
conclusion is readilv demonstrated bv the fact that o lodoxybenzoate acts in 



THE USE OP DRUOS IN THE TREATMENT OP ATROPHIC ARTHRITIS 1241 

the hodj bj "Virtue of its available ovjgen attached to the lodm This was 
demonstrated by Loe^enhart and Grove®’ and Ijoe\enhart and Ejester^ and 
has since been conhmied by nee when I recovered the drug from the urine 
in the form of o-iodo hippunc gcid Sahcjhc acid has no a\aihblc oxjgen in 
its molecule Further idenae of the difference in action of the tv o com 
pounds IS shown bj the fact that o lodoxybenzoate increases phagoc^toSIS, the 
formation of specific hemoljsms and agglutinins and defimtel} depresses the 
sympathetiGs Salicylic acid inhibits the formation of specific antibodies and 
does not affect the sjunpathetics in ordinary dosage The sabcylates act 
chiefly by Mrtue of their analgesic and antipyretic properties whereas 
0 lodoxybenzoates act by virtue of tbeir oxidizing properties winch bnng about 
a depression of the sympatbctics thcrebj increasing the penpheral capillaiy 
and lymph flow They are also antimflammatory agents bj virtue of their 
sntichemotic action 

In a later report Smith** concluded that patients who are suffering from 
gastrointestinal disturbances did not respond to treatment with o lodoxy 
benzoate The author cannot agree with these findings sincn most chronic 
arthntics are constipated and a large percentage have responded to this treat 
ment Certainly patients are encountered who are not impro%ed by the use 
of this drug, but in my esperience these patients ha\c not shown a higher 
percentage of gastrointestinal disturbance than usual At present there is 
no plaujsable explanation which uiU co^e^ the entire group 

in Drugs Used for Their Specific Action 

Attiogenous Vaccines 

The use of vaccines made from cultures of diseased tonsils teeth etc 
has been practiced for Be\eral jears Prequent1> good results are reported 
However, it is very difBcnlt to ascertain to what extent the \accine acts bj 
virtue of its specific influence and to what extent it maj be due to a foreign 
protein reaction There is also the difBcult^ of definitely proMng that the 
organism remoxed from the tonsils teeth etc was responsible for the ar 
thritis On the whole the results haxe not been sufficientlj encouraging to 
warrant general use Further de^elopment of the work of Small* and Cecil 
Nicholls and Stainsbj** maj^ contribute more ^aluable biologic agents than 
we have at present 

The vaccine is administered intramuscularlj usuailj m increasing doses 
Begmnmg with a dose of 10000,000 organisms it is gradual}} increased to 
75,000,000 or more Febrile reactions are not uncommon and may be of 
therapeutic value The patients frequentlj complain of increased joint pnm 
during the treatment 

Emetine 

Ely*' and his collaborators ha%e advanced the idea that hypertrophic ar 
thritis IS due to Entameba histolytica which enters the body through root in 
fections of the teeth and passes from there to the marrow spaces Barrow and 
Armstrong*® report finding the organism frequently m the stools of arthritis 
patients 
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As a consequence ipecac and its alkaloids have been used by mouth and 
hypodermically Up to the present time no work has been done to confirm 
the findings of Ely and therefore it is not possible to evaluate this treatment 

IV Drugs Used for Their Nonspecific Action 

Undei this heading come typhoid vaccine, “mixed cultuies,” nulk, and 
some colloidal compounds which are capable of producing a febiile reaction 
All of these substances aie dependent upon the production of a febrile le- 
action for then therapeutic results Typhoid vaccine is one of the most com- 
monly used agents It is injected intravenously in doses varying from 
15,000,000 to 175,000,000 dead tj^phoid organisms Within one-half hour to 
two or three hours the patient expeiienees a chill and fever associated ivith 
headache, malaise, nausea, and sometimes vomiting This is followed by pro- 
fuse sweating and a gradual return of the temperatuie to normal The dura- 
tion of the reaction as well as its seventy depends upon the numbei of dead 
organisms in the dose given It frequenth lasts tu enty-four to thirty-siv 
hours after which the patient may expeiienee a pronounced relief from pam 
and stiffness These treatments are usuallv given at three to seven day in- 
tervals, sometimes with increasing doses The eftect produced fiom an im- 
munologic vievpomt and its value is difficidt to deteimine However, it is 
definitely knoivn that during the period of the “chiU” when the temperature 
IS rismg, there is a piofound depiession in the late and volume of the capil- 
lary circulation to the skin At this time the patient is the most uncom- 
fortable and may complain of increased joint pain Polloiving this peiiod 
when sweating begins, the capillarv circulation to the peiiphery is gieatly 
increased in rate and volume and this is associated with relief fiom pain 
This effect persists for about twenty-four hours after the fevei has subsided 
and the joint improvement persists for a longer time In some instances 
tins IS sufficient to restore the physiologic function of tiie joint circulation 
until the body recovers sufficiently to carry on the normal circulation 

One should bear in mind that this procedure is “shock therapy’’ and in 
large doses as 125,000,000 dead organisms theie is danger of seveie reactions 
and even death Histologicallv, amyloid disease may be produced in expeii- 
mental animals I have seen tluombosis of the A’essels of the feet and legs 
so seAere as to cause gangrene and necessitate a bilateral amputation, fol- 
loAving large intiavenous doses of dead typhoid bacilli Seveie atiophic 
arthiitics are fiequcntly unable to unthstand shock therapy 

Iodides 

Since the action of iodine is not definitely known its use (largely as 
potassium iodide) must be considered to be empiiical PembertoiU'* sug- 
gests that its action is due to its influence on the thjioid gland It is usually 
described as an “alteiatiie ’’ Regardless of ivhat action the iodides may 
hare, they haA^e pioved to be A^aluable therapeutic adjuncts, Avhen combined Awth 
other measures 

When given by mouth they are expectorants and may produce emesis 
They are readily soluble and are absoibed lapidlj For tins reason there is 
'nothing to he gained hg intiavenous iniections which may he followed hy 
scvcic edema 
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Endoei me Sithstances 

Since tliere is no definite infoimation on w)iicli to base on opinion as to 
the role plated bj the eiidoerines in arthritis, it is difficult to etaluate or 
explain the use of the endocrine extracts in this condition 

Thyroid — 

Thjroid in the foim of tv hole dried gland has been used extensitelj in 
doses of from 5 to 15 gi dailj until tlie pulse rate or nervous condition of 
the patient indicates that it should be discontinued Despite the fact that 
the atrophic arthritic maj bate a slight!} lowered basal metabolism and 
responds to tht roid medication, one cannot conclude that he is suffering from 
h} poth} roidibm As a mattei of fact he is more frequentl} the hypei tb} roid 
t}pe of individual For this reason one eannot determine liotv desiccated 
th}ioid e\eits its beneficial action Improvement mat be obtained without 
changing the basal metabolism borne patients are definitelt uitolerant to 
tht roid medication therefoie it is advisable to begin with snnl! doses {’/. 
to 1 grain, 1 1 d ) , tt hich ma} be gradually increased 

Ovauan Exit acts — 

Since ftUhutis frequent!} manifests itself during the menopause consid 
erable attention has been given to the relation of the ovanes to arthritis in 
women At the present time no definite intormation is at hand and opinion 
vanes gieatlv as regards the thciapeutic tslue of ovarian extracts in ar 
thritis oeourrmg at this time 

V Tonics 

Since patients with atiophic arthritis usual]} suffer from loss of weight, 
anorexia seveie fatigue and anemia, tonics pla} an important pait in the 
treatment 

Arsenic 

Arsenic has been used for man} }ear!, either as Fowler’s solution bv 
mouth or injected as sodium cacod}Iate In either foim the benefit gamed 
piobabl} IS the result of its action on the blood regeneration elements and 
upon metabolism 

Iran 

The anemia which aceompanios arthritis indicates the use of iron How 
ever, one is frequenth disappointed m the results obtained Usual!} the 
anemia does not improve until there is definite improvement in the arthritic 
condition 

Sinjehmne 

This IS the on!} tonic known in the true sense of the word and is v vhiable 
m attempting to restore the muscle tone and prevent atroph} It is ]irt 
scribed in man} wi}S, but the well known ‘ I Q and S ” mixture appears 
to give good lesults and has the added advantage of containino iron 

VI Drubs Used for Their Nutbitionai. Value 

Vilamiiis 

The great advances m nutritional clmmistn have thrown much light on 
the action of the vitamins and their influence on health and disease 
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Since arthritis is a disease involving the bones and therefore very prob- 
ably the calcium metabolism, Vitamins A and D, in the form of cod liver oil, 
have been extensively used The beneficial results are difficult to evaluate, 
but on the ivhole one is impressed with the fact that patients receiving cod 
liver oil maintain then appetite and body weight better than those who do not 
leeeive it 

Vitamin B — 

The gastrointestmal disturbances so fieqiiently encountered ni arthritis 
indicate the value of Yitamin B This has been especially shown by the work 
of Fletcher and Graham^® who found a definite loss of tonicity and loss of 
haustral markings in the colon in atrophic arthritis Vitamin B may be ad; 
ministered in the form of yeast, or better, the yeast extract described by 
Wakeman and Osboin,-'® known commercially as “Hairis Yeast ” The dose 
is SIX to nine tablets daily The yeast extracts obviate the gas which fre- 
quently accompanies administration of the yeast itself 

Vitamin C — 

No defimte value can be asciibed to Vitamin C in the treatment of ar- 
thritis, but smce the citrous fruits are recommended because of their value 
as basic salts, this vitamin is usually consumed in large amounts Certainly 
it can do no harm and it may be beneficial as a “blood builder” as shoivn 
by its effect in scurvy 

Calciim — 

The patient with arthritis frequently shows a low uiinary Ph and a high 
total titrable acidity This indicates a distuibed acid-base balance and probably 
a loss of calcium Since the urinary reaction can be changed by the adminis- 
tration of basic salts, cdlciuin in the form of its soluble salts (as calcium lac- 
tate) IS of special \alue It is also well to prescribe milk, custards, etc Cal- 
cium administration should be forced until the Ph of the urine is neutral or 
slightlj alkaline 

VII LilXATIVES 

Most patients with arthritis suffei fioin constipation and give a history 
of requirmg frequent laxatives One should attempt to eorrect the constipa- 
tion by posture, exercises, diet and proper hygienic measures However, one 
frequently finds that some stimulus is necessary to produce a bowel movement 

Of the milder substances, mineial oil and agai are very suitable For a 
laxative caseara or phenolphthalein are quite effective and can be given in 
diminishing doses as the other measures begin to take effect The greatest 
problem is to educate the patient to lely on his habits and not on a laxative 
for his daily evaeuatioiis 


DISCUSSION 

In presentmg this paper it is not with the intention of promulgatmg the 
idea that arthritis may be overcome by simply admimstenng a large number 
of drugs No other disease requires more painstaking study and individual 
attention for successful treatment Each patient is an mdividual problem 
worthy of careful study and thought The disturbed physiology is a predomi- 
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natmg feature The phjaician is confronted ^vith the problem of djsco\ering 
the cause, the present and past exciting: factors and what phjsiologie proc 
esses are disturbed He maj then attempt to remote the cause and correct 
or restore to normal the disturbed phjsiologj Some of this treatment can be 
earned out by the intelligent use of drugs Unfortunately the patient with 
arthritis has been too frequentlj the nctim of analgesic remedies inth no at 
tempt to rerao've the cause or correct his present disturbed processes As a 
result, valuable therapeutic agents have fallen into disrepute and patients 
ha^c become hopeless invalids uho miglit ha've been restored to an acti\c life 
When drug treatment is instituted it should be done with the definite pur 
pose of correcting some phase of the patient's illness In order to do this, 
one must know his patient clinically and understand the pharmacologj of the 
drug to be used Drugs used in this manner m conjunction with other meth 
ods, as indicated by the condition of the patient, will be of distinct lalue and 
contribute toward the improvement which can be obtained m a large per 
centage of these patients when properly treated 
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THG TREATMENT OP CHRONIC INFECTIOUS ’ ARTHRITIS B\ 
S\ MPATHPTIC GAN(TUONr:CTOM\ AND TRUNK RESECTION* 


By Philip S Hewh MD, Meimn S Hendehsoi MD, Leonaho G 
Rowmree M D , AND Alerfd W Ad&os, M D Rochjsteb Minn 


A side fiom lemoi il of foci of infection the majoi and relativelj more sue 
cessfui foms of ticalmctit for eliionic infectious ' aitfintis are all 
directed toiind (1) nieieasnig tin circulation of the joint (2) increasing the 
tempeiatuie and thus the metabolism of the joint and (3) increasing ovida 
tion of artieuliu tissue These aic supposed to bo the benefieiai results of 
physical means of ticatment sueb ns hint and cold, drv and moist applications 
diatheimi massage evercises mid lieliotlieiapj and also of certain ‘ medical” 
procedures, such as fever thoripi and admmitti ation of preparations of 
tlij loid gland 

The treatment of eeitam eases of chronic arthritis bj resection of sym 
pathetic ganglions and tiunks nas instituted bj Romitiee and Adson in the 
hope that thn. surgical measure might produce an optimal dcgiee of articular 
cuoulation in certain joints at least The details of the tcehnio the rationale 
of the proceduio and tlio results m the first seventeen cases have been given 
111 a senes of papero this pnjier will gni but a suuej of the subject 

CNDERLYINC PBINOPLES 

Anj suponontj m results that maj come from resection of sympathetic 
ganglia and tiunks in ctitam well selceted eases of chronic infectious arthritis 
maj lie soleij in the fact that bj this procedure the desired beneficent state is 
maintained ovei a protiaoted time possibly permancntlj instead of inter 
mittcntlv for onlj a few minutes or hours at a time 

The general piinciple of ipsection of svmpaflietio ganglia and trunks is 
to cut and remove the sjunpatlietic ganglia and their laini that contain vaso 
constrictor fibers to the vessels of the cNtiemiUes therebj increaBing the circu 
lation and tempvratute of the joints of tlie cstremitics and probablj increasing 
tissue oxidation in them 

Data arc not at hand to support the idea that resection of sympathetic 
ganglia and trunks corrects n pnman nearogenic’ cause for chronic poly 
arthritis But xn the light of oui studies uc feel that the neurogenic theory 
merits further inv cstigstion In 1889 Spender graphical! j described the 
tangled uob of strange neurotic things that comprised at least part of the 
picture of chronic arthiitis Even befoio this the old humoral theory of the 
causation of artliritis had begun to be supplanted bv the conceptions of Rcmak, 
Charcot, Trousseau, and others m favor of a primarv neural genesis Garrod 
although supporting the thcorj of dv stiophv , behev ed that the associated nerv ous 
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phenomena weie seeondaiy rather than pximaiy Aftei the theoiy of infection 
was launched by Schnllei, the theoiy that the disease was neiiiogemc lost 
groimd until ceitain clinicians tiied to icconcile conflicting views and suggested 
that infections trophoneniosis was present 

Several investigators have reported the finding of certain pathologic changes 
in various portions of the central neivous system in aithritis In many in- 
stances there are strikingly present such clinical phenomena as altered vaso- 
motor tonus, hypotension, pigmentation, cyanosis of the skin over the 3 omts, 
clamminess, and increased sweating, paiticularly of the extremities No one 
has definitely determined whether they result from some primary and nomnfec- 
tious disturbance of the central or sympathetic nervous system, oi from secondary 
disturbances arising from the effect on the nervous system of some toxic, bac- 
terial or metabobc insult The present consensus of opinion is that they aie 
secondary neurogenic phenomena, the sympathetic nervous system participating 
m a geneial systemic distuibance, which might well be of infectious origin 
Whatever the souice, there is evidence that resection of sympathetic ganglia and 
trunks may restore, to a ceitam extent, some of these neurogenic alteiations, 
chiefly, however, in the most distal joints of the extremities 

CLASSIFICATION OF CASES 

Suitable for Opeiation — We have limited use of the opeiation to cases of 
chrome infectious arthritis This teim is in general synonymous with the terms 
atrophic, proliferative, rheumatoid, and periarticular arthritis It is held to be 
m contradistinction to osteoarthritis, hypertrophic arthritis and degenerative 
arthritis However, we use the term without assuming that our opinion on 
etiology IS final, but we use it in line with the clinical classification of Hench, 
which IS based on presumptive cause, and that is used on the arthritic service 
of this cbmc (Tables I and II) 

Operation is indicated probably in only a small percentage of cases of 
chronic “infectious” arthritis Satisfactory results liave been obtained fie- 
quently in cases in which there have been changes in soft tissue of the joints 
of the hands and the feet No benefit has been obtained by certain of our 
patients These experiences are the basis of the six major criteria which at 
present are the guide in selection of cases deemed suitable for this operation 
These are as follows 

1 The arthritis” should be chiefly peiiarticular or synovial (capsular) 
mth little, if any, bony alterations (dcstiuction or hypertrophy) except atrophy 

If marked bony alterations have occurred, resection of sympathetic gangba 
and trunks is not expected to accomplish any definite restoration of the lost 
bone and cartilage Furthermore, when the bony changes are marked, similarly 
extensive changes may have occurred in the soft tissue, with injury to the 
vascular supply, probablv irreparable to a large degree 

2 Patients preferably should demonstrate some of the alterations in vaso- 
motor tonus, shoivn objectively by cold, clammy, sueatmg hands and feet, reduc- 
tion of blood pressure (approximately below 110 to 115 systolic), and subjec- 
tively by intermittent numbness and tingling 
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A^^len the CKtremities arc airond^ uaim the calihei of the %esseis is pre 
sumed to be sufficient oi neaih so, and icscction of s\mpathctie ganglia and 
trunks ivouM not bo ovpccted to increisc matcinJlj the articuJar circulation 
When artenosclerosis is present adequate \asodilatation may be impossible of 
attainment c^en with operation In the presence of either of these conditions 
the \asomotoi inde,\ (Broun) will be lou 

3 Tasomotor alterations must be capable of collection or of o\ercoirGCtion, 
bj means of iclease fiom control of the sympathetic appaiatus The possibility 
of such coirection can bo demonstiated bj determining the 'lasomotoi index”, 

Tadue I 

Tentative Cwnical Cuassipication of Disturbances of the Joi jt Based on Presumptive 

EflOIiOQA 


1 Infectious artliritis 

Knowi to be specific infectious for oiample 
Tuberculous 
Gonorrheal 
Pneumococcic 
Typhoid 

isypiuhtic (apirodietal not arthropathy) 

Staphylococcal (septic) 

Probably specific lafectious (with toxins) 

Rheumatic ft-rcr (streptocovci or their toxins) 

Arthntis with amebic colitis (amebic or secondary strepto 
cocci or tJteir tonus) rare 

With ulcerative cohtis (eecondary streptococci or their tox 
iss) rare 

With certain skin diseases (especially psoriasis) 

Nonspecific (chronic infectious type) streptococcal 
Articular nonspecific infectious arthntis 
Konarticulsr localization (myositis fibrositis lumbago) 

2 Traumatic arthritis 

Eitrinsie trauma (generally acute) (1) articular (trau 
matic, faoscball fingers), and (2) nonaxticular (nun s 
knees and housemaid s l^ees sprains strains) 

Intrinsic trauma (genorallv chronic) postunI 'irthritis 
static arthritis of obesity 

3 Senescent nrthntis chief sites 

Fingers (Heberdext 's nodes) 

Hips (morbus coxao s^’Dibsy 

Hypertropluc spine of tlte elderly, eervicnl frequently lum 
bar most common 

Knees (often in combination iwth static arthritis of obusiti ) 

4 Gouty arthntis 

Acute (recurring with complete remissions) 

Chronic (progressive with residual deformity ) 

5 Arthropathy 

Secondary to lesions of the central nervous system (syringo 
myeba, Charcot s disease) 

Secondary to certain lung conditions (puhiiounry ostcoir 
thropathy) 


that js, bj ohtaming definiteJj higher cutaneous tcropuature than mouth tem 
perature after tjphoid \accine has been gnen intiavciiouslj The temperature 
of the joints of the eKticmities may or maj not be identical with that of the 
skin o\er them, but the temperature of the latter senes as an available index 
of elevation of temperature from a asomotor dilatation 

The ‘ vasomotor index ’ is determined as follows tiftj million tnple 
typhoid” bacilli (tjphoid, paratyphoid A and B) are given intravenously The 
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oral tempciatuic may use but 2° C , whcieas the cutaneous terapeiaturc over 
the joints of the extiemities mav increase 10 to 14° C , a latio of 1 to 5 or 1 to 
7 The best icsults seem to occui in cases in which the ratio is high and in 
which the increase in tcinpeiatuie is moie than 5° C 

4 The patient should be preferably less than thirty -five tears of age, and 
not more than the age of foity-fiie yeais 

Chrome “infectious” arthritis generalh appeals before the age of thirty- 
fiie or fortj' jeais The majority of eases ol aithritis in patients who are moie 
than the age of forty-fiie jears belong to the type heie called chronic senescent 
(degenerate e, hypertrophic) aithritis Furthermoie, after the age of forty- 
five yeais, the presence of aiteiioselerosis, preventing adequate vasodilatation, 
mai act as a contiaindication 

5 The arthiitis should be progicssive, and the main disability should be 
confined to the extremities, paiticulaily to the hands and feet If the arthritis 
IS not piogiessive, continuation of the theiapeutic piogiam already established 
mav accomplish satisfactoij results If it does not, and if the degree of 
disabilitv IS gieat, operation mas be peiraissible in caiefulh chosen eases 

Table II 


Classification of Chfovic Abthritis in Most Common Use 


ACTHOP 

FIRSf 

TERMINOLOGY* 

SECOND 

TERillNOLOGT* 

terminology based on 

Goldtliwaite 

Atrophic 

Hypertrophic 

Pathologic changes (bone) 

Nicholls and Richardson 

Proliferative 

! 

Degenerative 

Pathologic changes (soft 
tissue and bone) 

English 

Eheumitoid 

Osteoarthritis 

Clinical data 

Eishei 

i Synoi 111 

Chondro osseous 

Anatomic site 

Virions authors 

Pcriarticulir 

Hypertrophic 

Destructiie 

Roentgenogram 


*Tlie terms in this column are In general sjnonjmous 


6 A leasoiiable period, probably at least si\ to twelve months, of intensive, 
not hapha^aid tieatmeiit by the more established, less ladical procedures, should 
be allowed befoie lesection of sympathetic ganglia and tiunks should be con- 
sidered Hoivever, rapidity of progiession oi stress of economic circumstances 
iTiaj iiGccssitatc coiisidGititioii of Guriicr surgical Tncasurcs 

There mil be wide variation in what is considered to constitute a reasonable 
peiiod of treatment, and more particularlj as to ivhat is meant by adequate 
preiious tieatment No one patient probably ever had all the various forms of 
tieatnient deemed bv vaiious observers to be adequate For the individual 
clinician, decision on this point will rest on the failure, first of that program, 
whatever it is, which has in general been for him the most successful, and 
wnth the additional failuie of such other promising, but by him less consist- 
ently used, ineasuies that he feels aie w'orthy of trial 

Operaiion of Limited Application — On a few occasions we have been led, 
bj stress of a patient s piogressive physical and economic disabibty and his 
desire for opeiation, to perform resection of sympathetic ganglia and trunks m 
the presence of definite, bonj and cartilaginous alteration In general the 
results have been disappointing as to the degree of reduction of symptoms, in- 
flammation and articular stiffness obtained Of course bony alterations already 
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present \scrc unaffected In some pam ^\'ls not greatlj alle\iated nor pi ogres 
Sion of the condition markedly inffnenecd In some the maiked improiement 
noted in the earlj postoperatne course ms not mamtained This was not the 
unnersal outcome, honcicr In at least the foUoiung ease relief of pain was 
obtained in joints m iihich the artliiitic pioecss had gone on to include definite 
hj^iertiophic and destructive changes, with considerable defomity 

REPORT OP CISB 

A ivoman, aged tvrenty six years began to liate arthntia jn tbe especiallv but 

also in Uio feet Twchc venrs before slie cflinc to the clinic she had liad two periods of 
relative ijulesccncc respectively of tv»o and tvxo and a Inlf years* duraUea The last ox 
ncorbation had started in February 1929 after rvhieh time the arthritis had been markedly 
progressive The arms elbons and hands especiallv were very painful The 'irthritia 
progressed atcadily in spite of treatment which included extraction of several teeth, np 
pendectomy man> prolonged periods of mtcnsiro physiotherapy several courses of admin 
istration of tyTiboid vaccine intravenousU a diet Iii^h in calorics and vitamins and directed 
against constipation several weeks treatment by colooio irrigation and a diet high in 
Vitamin B and two aenea of treatments bj roentgen rays Tho tonsils had been removed, 
pnor to the onset of the arthritis There nna marked ulnar deflection of both hands and con 
traction deformities of the fingers The hands eapecmily were coid clammy and painful 
and there was flexion deformity of the elbona without cotnpietc ankylosis Tho shoaldors 
were mobile but painful The knees and feet wire involved to a leas degree than tho hands 

Roentgenograms gave evidence of marked destructive and hypertrophic changes par 
ticuhrly ju the fingers wrists elbows md feet with periarticular cliangcs ni the shoulders and 
knees Tho vascnlar index for the right index Auger was 4 

Because of tho progressive paio resection of sympathetic ganglia and trunks was sug 
gested, in spito of tho definito boB> alterations Jt was done m tho ccrvicnl region with 
the hope of relieving pain and possibh chocking the progress of tho disease particularly in 
the joiatfl, in which thus far elinngos were in aott tissue only 

Although the deformity and bonv changes present at tho timo of operation arc lu t)jo 
mam unaltered at least to date (six months postopcrativdy ) the patient has experienced 
marked analgesic effects from tho cerncal operation (Tabic III) and in addition has less 
stiffness and more muscular strength in tUo hands Because of this she requested that the 
lombar ganglia and trunks be resected also and this has just been done 


Tablf III 

Begbeasf or Pmv in Joints Foli^ivinq Cervicothoricic SuiriTnETic Ganquoskcto^cv 
PE nroRMED to Hflieve Pain (in Spite op the Peesencb or Some Bov\ Chanoes) 


JOINTS 

! BZFOJIE OPEHA 
TlON 

GRADE 

rORTT P4\«> 

^yTER OPERATXOl 
CRADE 

1 FIVE MONTHS 

AFTER OPERATION 

I GRADE 

\T RERT 

ON VOO 
; UNTAR\ 

[ aionoN 

AT rest] 

i 

OV \Ot, 

I. NT ARY 

itomw 

ON i 
JXIRCED i 
MOTION , 

\T REST 

ON VOL- ; 
GNTARY : 
MOTION 

ON 

FORCED 

MOTION 

Bight band 

a. 

3 

1 

1 

2 ! 

0 

0 

1 

Left hand 

1 

2 

0 

0 

1 

! 0 1 

0 

1 

Right elbow 

3 

3 

0 

1 

1 

; 0 

0 

1 

Left elbow 

2 

2 

0 

0 

1 2 

0 

0 

! 1 

Bight Bbouldcr , 

1 

I 

0 

0 

1 

0 

0 

' 0 

Left shoulder j 

1 

1 

0 

i 0 

1 

0 

0 

0 

Bight wnst 

2 

3 

0 

! 1 

2 

0 

i 0 

1 

Left Trriat 

2 


0 

1 

1 

0 

0 

1 


PaJn graded on the bast ot 0 to ■# 


Operation not Indicated — There are certain tjpes of chronic infcctiou's 
arthntis in which resection of sympathetic ganglia and tmnks is not adiocatcd 
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Some of these tj^ies have been mentioned, namely, cases of chionic infectious 
arthiitis ivith definite hony involvement, eases in which the extremities are al- 
ready warm and the caliber of the axteries is maximal or nearly maximal, and 
cases in which aiteiioscleiosis probably would prevent vasodilatation Another 
tjTpe IS chronic infections aithritis involving the spinal column Surgical technic 
by which resection of sympathetic ganglia and trunks can be applied in arthritis 
of this structure is not available Still another type for which the operation is 
not adinsed is chiomc infectious arthritis involving the hips and shoulders 
■When the process is localized in the elbows or Imees resection of sympathetic 
gangba and trunks may afford moie chance of relief than it does for involvement 
of the shouldeis and hips However, limited lelief has been obtained in disease 
of these regions, as compared with that of the hands and feet, possibly beeause 
the tempeiature of these joints is so much less elevated by the operation 
Furthermore, the opeiation is not advocated for clnonic arthritis of the types 
generally considered iioniiifectious the foims designated as degenerative 
arthritis, osteoaithiitis, and h\ pertrophic aithiitis These forms are generally 
more localized and less polyaitieular in nature 

TECHNIC 

Since the technic of lesection of lumbai sympathetic ganglia and trunks 
has been pieviously desciibed by Brown and Adson and remains unchanged, it 
wiU not be outlined heie The technic of the ccivicothoracic operation has been 
modified somewhat from that of previous descriptions It was noted that by 
the technic formerly used, the manifestations of Homer’s syndrome were not 
always equal on both sides This suggested that gray, postgangbonic fibers were 
entering the carotid plexus, therefore Adson has changed the operative pro 
ceduie by leseeting the vertebral portion of the first rib instead of the second 
The lateial portion of the transverse process is also resected with the rib m 
order to facilitate the exposure This permits entrance into the mediastinum 
opposite the first thoracic sympathetic ganglion The first thoracic ganglion 
IS then dissected free and the trunk is resected just above or below the second 
thoracic ganglion, depending on whether the second is situated high or low 
with relation to the second thoracic nerve If the second thoracic ganglion is 
not remoied, the first thoracic nerve is carefully dissected from the mter- 
vertebral foramen to its juncture with the brachial plexus in order to interrupt 
thoroughly all gray rami that may ascend from the second thoracic ganglion 
After elevating the thoracic ganglia and trunk, the entire lower cervical ganglion 
IS resected ivitli the chain This alteration in the technic has produced complete 
and permanent bilateral Homer’s syndrome, and, it is hoped, has included all 
\ asoconstnetor fibGis to tliG upper oxtreTiutiGs 

EFIECTS 

Physiologic —The recognized physiologic effects of the operation are ap- 
parently without deleterious results, if one views as justifiable by-products, the 
Homer s syndrome, drnicss of the skin and absence of sweating This state- 
ment is made after an experience at the clinic of five years since beginning such 
operations, first on patients wuth spastic paraplegia Then it was applied sue- 
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cessnelj ju cases of Raynaud s disease, throinbo augntis obliterans, seleioderma 
and arthritis The physiologic effects may be summarized as follows 

1 Marked vasodilatation This nas lUustiatcd in infections performed by 
Horton and Craig The vasodilatation apparently affects chiefly the moderate 
and small arteries and arterioles There is piobably no vasodilatation of the 
eapillanes At least the eapiRarios of the nailfold are constneted after the 
operation, but the rate of flow is augmented 


Table IV 

Studies or SuBPACz TEurEHATvai- iN Chronic iNrEcnous' Arthritis BEroRE and Atteb 
Lumbar Sympathetic GANOUOVEcHnMY 


CASE 

FEET 

BEFORE OPERATIOV 
DEGREES 0 

\BOCT 2 'TO 3 WEEKS AFTER 
OPERATION DEGREES C 

AVERAGE INCREASE 
DEGREES 0 

EIGHT 

LENT 

BIGHT 

LEFT 

2 

23 8 

23 2 

28 4 

28 6 


4 

25 3 

20 2 


310 

48 

5 

25 7 

27 2 

33 5 

34 0 

73 

6 

23 8 

25 0 

34 6 

35 0 

10 4 

7 

27 8 

28 4 

33 8 

34 6 

61 

8 

28 S 

27 6 

32 2 

32 0 

40 

0 

25 4 

25 0 

33 4 

33 0 

70 

10 

281 

25 0 

33 0 

33 1 

66 

11 

241 

24 7 

331 

32 8 

85 

12 

22 4 

23 0 

34 5 

34 0 

ns 

14 

20 2 

20 3 

33 8 

34 0 

13 7 

n 

26 2 

25 0 

33 6 

33 0 

77 

16 

25 0 

26 8 

33 0 

32 0 

73 

17 

26 2 

25 7 

34 0 

34- 

84 


*\.\eraffc Increase In temperature 78 C 


Table V 

Studies or Sortace Tempeeatube in Obeonio iKrECnous Aethb tis Betore and After 
Gervioal Thoracic Stmtathetio GAKouiovECToaiv 


BANDS* 


CASE 

BEFORE OPERATION, 

degrees C 

ABOUT 2 TO 3 
OPERATION 

WEEKS AFTER 
DEGREES C 

\veraoe increase 

DEGREES C 


1 RIGHT 

left 

RIGHT 

LEFT 

3 

13 

t 20 0 

28 4 

29 3 

28 2 

34-5 

33 S 

34 7 

34 1 

54 

56 


Average Increase in temperature GjC 


Table M 


Studies or ScarAcs Temperature in Cbbonic ‘ InrEonous Arthritis Before and Aiter 
Lumbar and Thokacic Sympathetio Ganquokectomt 



i BEFORE OPERATION 

1 AFTER OPERATION 

i AVERAGE IV 


DEGREES C 

1 DEGREES a 


CREASE 

CASE 

; FEET 1 

1 HANDS j 

! FEET 1 

1 HANDS j 



BaEial»)a'i,'al 


' RIGHT f LEFT , 

■awn-a 


\ FEET 1 HANDS 

1 : 

[ 25 9 1 24 1 1 

■ 23 5 j 241 1 

1 34 5 1 34 0 1 

1 33 9 i 

[ 33 3 i 

93 i 98 


2 Definite increase of temperature of the extremities as dcteimmcd by 
studies of surface temperature mth the Stenart Kegerrcis calorimeter and 
Shcard electrothermocouple In the hands and feet the temperature may in 
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Cl case 5 to 13° C , in the elbows and Imees gencially not moxe than 2 to 4°, and 
in tlie shouldeis and thiglis, appioximatelj only 1 to 2 or 3° (Tables IV, V 
and VI) 

3 Abolition of leflev sweatn^g If aicas of sweating persist in the upper 
e\tiennties aftei the opeiation thej liave been considered evidence of incomplete 
lamisection An operation anatomical]}'' coiiect in technic is followed by com- 
plete abolition of refle\ sweating 

4 Loss of pilomotor leflex 

5 The reaction of caidiac aceelciation not maikedly distuibcd There is 
appaieutly no maiked alteiation of caidiac ihythra oi late 

6 A Hornei 's syndrome wlncli is peimanent if the operation is anatomically 
coneet It does not give rise to significant alteration of vision, however 

7 Some minor atiophv of shoulder muscles m the region of the wound 
after ceivicothoracic operation 

8 No objective atrophy of muscles of the lower extremities after the lumbar 
opeiation Instead thev maj enlarge and again become fusiform 

9 Relief of pain of vaiiablc degree In the extremities the degree and 

rapidity of analgesia maj be gratifiing Relief of pain precedes the other 
beneficial effects that may result, such as diminution of redness, tenderness, 
spelling, and stiffness On awakening fiom the anesthetic several patients 
experienced unusual, even complete, relief of pain Increased warmth of the 
extremities occurs as the immediate result of the operation In some cases the 
relief of pain was maintained, in otheis it was not In some eases relief of pain 
has been only partial at first, and has become complete within eight weeks to 
SIX months after operation In othei cases, lelief has never been complete and 
nr some cases there has been no diminution of pain With further experience 
in selecting and managing cases it is hoped that relief of pain can be expected 
to be maintained , 

A satisfactory explanation of analgesia by resection of sjonpathetic ganglia 
and tniiiks cannot be given Craig has commented on it briefly thus 

There aie t-^io chief theories eonccimng this subject (1) that the sj'm- 
pathctic nerves cam sensory fibers, and (2) that the sympathetic nervous 
srstem regulates in some manner the threshold of pain The last theory seems 
to be the most logical Here at the clinic we have not been so fortunate as to 
o tain 100 per cent good results m our operations on the sympathetic nervous 
sjstem (for othei conditions as well as for arthritis) for indefinite pam If 
operation on the sjmpathetic nervous system is attempted in every case of in- 
definite pam, then the piocedure will fall into disrepute ” 

Clinical —To date bilateral i esection of con icothoracie sympathetic ganglia 
been performed at the clime m two cases, bilateral resec- 
tion of luinbar sympathetic ganglia and trunks only, in twenty-five eases, and 
ot 1 proce uies m thiee eases The results in those cases in which operation 
has been peifoimed most recently will not be considered here The preliminary 
lesu ts in tie first seventeen cases have been leported elsewhere and need not 

e rcMcned here The patients, however, can be considered to have fallen into 
three groups 
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1 Tlioso ^\llo Jn\e obtained pntnl to almost complelt relief fiom the main 
fesisUons of their iithiiUSt and in nhom the ichcf to date has been maintained 
or progressn c 

2 Those who haic obtained rather marked relief for a lew weeks after 
operation but in whom theie haee been partial or eomplete relapses 

3 Those who have obtained n gligible lebef 

To aid in jnstifjing a major opeiatiee piocedure such as resection of sjm 
pathetic ganglia and trunks one would hope that at least piimary beneficial 
lesults would be evident within tliice weeks to three months after operation 
or that the improvement would be maintained and progressive 

In some cases there has been reduction of pain, indeed complete absence 
of pain, immediately after operation, with a slower reduction of redness, swell 
ing and stiffness and perhaps no nduction of deformitj Because the analgesia 
IS maintained, liovvevci, it seems juslifinbiL to considei sucli results as defimtelv 
Euccessful 

When there is improvement aftei operation, foi weeks or months, if the 
process then returns in tlie joints the vasomoloi control of which has been 
released the piocedure cannot be considered successful Keinfcotion from other 
affected joints maj be the cause of these exacerbations, but if the operative pro 
ecdure cannot prevent this it cannot be considered a success 

Certain other operative procedures for arthritis advocated bj others from 
time to time (for example resection of the colon) have resulted in temporan 
Success It has been argued that the results came from the postoperative penod 
of rest and the sharp metabolic stimulation of an operation, and that the specific 
operation itself was of no value In attempting to evaluate resection of sjun 
pathetic ganglia and trunks dispassioiiatclj , vve must lemcmbcr tliat the factors 
of three or four weeks of rest after operation and the stimulation of the defen 
sive forces of the body by the operation arc possible factors in producing relief 
Further experience and longer postoperativ e obsen ation must be had before the 
degree and field of usefulness of the operation can be determined 

Flotliow and Spurling have both repoitid satisfactoiy results in five cases 
of ehionie polv arthritis 


sum EMENTARV TFEATJIFNT 

In certain cases in which rather definite relief of pain resulted from the 
Operation patients were inelmed to ovcicxcrcise the joints This may prevent 
reduction of swelling, stiffness and redness Patients must be prevented from 
Causing too great trauma to the joints Exercise should be extended with more 
Careful attention to the reaction, not of pain but of other signs of inflammation 
When a reasonable period of time has pawed for judging the results of 
the opeiation itself, other rational pioccdures in treatment should bo lesumed 
Complete removal of foci of infection prcsumablv will have been done before 
operation was considered Continuation of caieful massage, muscular training 
Oxereisos leduetion of deformitj and piotection of weakened joints bj mecliaii 
leal means are all indicated Application of heat to the extremities is also 
rational, for although maximal dilatation prcsumablv is accomplislicd m the 
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most distal joints of the extremities, it will he remembeied that the increase in 
tcmpciatuie in the less distal joints of the extiemities is not neaily so great 

CONCLUSIONS 

Eesection of sjonpathetic ganglia and trunks is not applicable to all foims 
of arthiitis, noi is it useful in all stages and degiees of chionie infectious 
aithiitis In this expeiimental stage it is our impiession that it is of definite 
value in ceitain carefully selected eases It seems to be a justifiable pioceduie 
in these selected cases when all otliei icasonable measuies have failed Used 
pioperly, but not delajed too long, it may, by maintaining increase in tem- 
peratuie, ciiculation, and peihaps metabolism of the moie distal joints of the 
extiemities, induce a stage of compensation in the artliiitie disability that is not 
capable of pioduction otherwise Om final opinion regarding the piopei selec- 
tion of cases foi the opeiation, and its value in these eases, cannot yet be 
expressed 
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PAIN OF NERVE ROOT ORIGIN IN HYPERTROPHIC OSTEARTHRITK 
OP THE SPINE AS A CONFUSING P-VCTOR IN DIAGNOSIS 


By Le\\is> Gunther, MD , los Anoele&, Caiif 

O STEARTHRITIS of the spiiip ma> be the cause of pam and sejisoiy dis 
turbances of spinal root distribution, either from the meningeal reaction 
secondarj to the osteartliritic process or from pressure in narroived canals 
The radicular syndrome m hypertrophic ostearthntis of the spine, described 
elsewhere, was based on the study of 70 patients at the Unncrsity of Califoniia 
Medical School Adequate descriptions of a root ty pe of disturbance occuriing 
in diseases of the spinal vertebrae and nenes other than in hypertropliic oste 
arthritis may be found in sy stems ot medicine' or in standard textbooks These 
will not concern us at this time 

When one considera the anatomic distnbution of the spinal neiw e roots and 
the fact that the skin of the entire body, except part of the face and the anterior 
third of the head contains sensoi-y receptors for the spinal roots, it becomes 
obvious at once that, depending on the leiel of the patliologic process in the 
vertebrae, symptoms at the penphery mil be manifested as painful or un 
pleasant sensations in areas that are also common sites for the reference of 
pain from various diseased i iscera (Pigs 1 to 10 ) It is not surpnsmg, 
therefore, that a case history analysis reiealed the vanety of diagnoses shotvn 
in Table I 

Clinical History — Sufferers from hypertrophic ostearthntis of the spine 
described the root areas of their chief symptoms with topographic accuracy 
The extent of tlie painful area was accurately demarcated regardless ot 
the region involved and was usually bilatcial In tlie past lustorv, one could 
obtain the story of mvolveraent of areas not complained of at the time These, 
too, the patient demarcated with precision The history of long standing re 
vealed a story of involvement of various areas over a number of years and if 
a record listing the subjective areas according to the roots involved was made, 
one could anticipate the vertebrae that would show the pathologic process on the 
X ray examination Certainly the sharp demarcation and accurate localization 
of the painful areas, with involvement of the entire cutaneous distribution 
of the particular roots was a constant finding and in contrast to the usual 
vague localization and incomplete root zone distnbution of the pain of the 
classical viscerosensory reflex 

Clinical Course Mode of Onset Duration and Description of Pain — A1 
though the root pain of ostearthntis might appear abruptly, the onset of the 
pain was not sudden in the sense of it constituting a seizure as one encounters 
in abdominal colics or in angina pectoris The pam lasted for a v enable length 

University of California Medical School San Francisco Departm nt of Medicine 
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of time fioin a fciv mniutes to hoius, and might di&appeai as ijuicklj as it ap- 
pealed ]\Ioie often the cessation of pain was giadual oi tapered off if a com- 
fortable position was found 

The pain was generally botheisome and nagging and was usually described 
as an aching, soreness or as a paiesthesia Certain movements of the spinal 
column which the patient desciihed h^ such phrases as rising after a sitting 
position, raising the head on awakening, getting out of bed, walking, lifting, 
sitting 111 one place for any length of time, a change of position, and tlie acts 


Table I 


VERTEBRAE 

AFFECTED 

THE CHIEF COMPEAJMT OR 

DIAGNOSIS 

THE NUMBER. 

OF DIAGNOSES OC 
OUKBINGIN 70 
patients 

C2 3 

Headache 

8 


Thyroid disease 

1 

C4 or 5 

Pnntul shoulders 


Cr or 3 

Painful arms 
bore necL 


Mith 

Neuritis 


CG niul 7 

Neuralgia 



Arthritis of shoulder 

Stiff neck 

18 


Fibrositis or iinositis 

8 

D1 to 0 

Heart disease 



Angina pectoris 

He irt neurosis 

lO 


Pulmonary and pleural disease 

2 


Painful breast tumor (si^e of pea) 

1 

EG to 9 

Stomach trouble 

14 


Peptic ulcer 

6 


Patieuts vsrlio first visited a gastto 
cnterologist for ulcer 

3 


0 ill bladder disease 

4 

DIO to 12 

Lower abdominal pain 

15 


Phronic appendicitis 

4 


Pelvic disease 

4 


Varices of broad ligament (laparot 
oini was not performed) 

1 

LI to 4 

Aliiaigia p iresthetica 

G 

L4 5, ind 

S icrai 

Sciatica 

23 




Tlie multiphcit} of diagnoses la awonnted for t)j ILe fact ttiat ttie same patient 
seen in \anous special clinics because of a preponderance of symptoms varying from one 
area to aiiotlier at different visits Such shifting of the chief complaint in the same patient 
from time to time is in itself suggestive of root pain in an indnidual vfho is suffering from 
diffuse invoU ement of the spine in the osteoartlmtie process 

of coughing, snee7ing and straining, caused the pain to appear oi to become 
aggiaiated The acts of coughing, snee^mg, and stiaimng in the produc- 
tion 01 aggiaiatioii of symptoms was y^ery helpful m the diagnosis of Ihe 
condition Pam at night yyhich ayvakened the patient oi pievented sleep 
yias lelieved by a change of position such as hj “turning oyer” yvas commonlj 
noted In the fax advanced, yvidely distiibuted vertebral process, the inability 
to sit up in bed from a supine position without pioducing pain and the neces- 
sity of rolling out of bed on one side or the othei yvere quite characteristic 
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15\en though the pam iii oui c^ses A\aa ncNtr scveic enough to ic(]uut 
opiates, sometimes, in the aggra\atcd foima, it pie\cntcd oi nitorfered ■with uork 
more by vuixie of its constant exacerbations follow mg moxements of the spine 
than from its so\ent\ In the cxtieme foims and to a variable degree an the 
lesser forms, the snffeiei had pain oxer the vaiions laiot ^ones from morning to 
night, at rest, or in sleep The pam appealed in ont region or anothci nhen the 
head nas raised from the piUou m the moinmg and disappeared after the 
patient had been up and about for a niulc onl> to return when actne moxo 
ments were again begun Onh ttmpoian ix“licf was obtained I’csting in a 
chair, foi on xnolongcd sitting the pain ittiiiaied Litci sleep was bioKcn bj 
the appearance of i>^mptomil which necessitated i change of jiosition foi relief 



FIs 1 — Radicular sensorj lnncr\aUon (Majer J V. M V JDIS) 


But ordinarilj, during the dajtimc the patient nas awari onij of a disngiee 
able sensation He u as uncomfortable and nothing more AVhilc seated, during 
the taking of the history he tvould tell the cxaminei that he had pain and would 
then proceed to ontlmo it and to desenhe its character Other than the patient 
assuming some particular posture for comfort such as leaning toward one side 
or the other, there were no outward signs to disclose the presence of his pain 
Often, as when the piceordmm was the seat of the chief complaint worn 
and fear o\ei the constant discomfoit might he tlie chief leasoiis foi the eisit 
to the phjsieian In such instances when the patient was asked whether he 
would Inee consulted i phtsician if the disordei was sfnotl 3 confined to the 
right side he might replj “No I would paj no attention to it tlicii, hccausi 
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the heart rs not on that side ’ Dunng the mampulations of the spine, in file 
course of the physical examimtion certain nioicments of the spine nould re 
produce sjuiiptoms Tjiilcss the patient called atteiitioii to the pain elicited dur 
ing the manipulation the examiner would not oidinanh he aware of its 
presence because of the lach of oatwaid signs to disclose the condition 

Fiom time to time the site of the pitdominatnio svmptoms shifted At one 
examination the prccoidmm occupied the patient s attention and at another 
the small of the back and the fioiit of the abdomen or the area oicr the gall 
bladder and the back aeioss the shoulder blades Again it nas chiefl} occipital 
and \ertc\ headache or shoulder neuritis and pam between the shoulder blades 
The occurrence of pain, often mam times m the twenti font hours depended 
on the nature of the patient s actmfies The duration of the pain did not 
seem to bear anj relation to the frequenej of the onset or the disappearance 
of sjTnptoms The painful areas Here similar in then simptomatolo„} and their 
icsponse to lemedinl measures and thei varied onh m their rcgiotnl location 
and mtcnsitv The wearing of n corset or light brace strapping the back and 
heat and massage were measures tint gave relief Jfanj of the patients pro 
ferred a hard bed, obtaining most rest when Ijnng flat on the back and the 
phemg ol boards under the mattress Mmetimcs sohed the problem of broken 
sleep at night Because of the viriablc zonal sjmptomitologj the patient was 
apt to be ailing oier long periods of time and to become a chrome complainer 
In the clime his chances of becoming labeled a neurotic ncrc verj great 

Tfte Phyiical Cxammalton — The phvsical cxamtinfion revealed evidences 
of hypertrophic ostcarthntic processes m tlie peripheral joints as well as in the 
spine although the former wore not mvanablj present The usual findings 
consisted of Heberden s nodes on the fingers, or grating or crackling in the 
knee joints, shoulder joints or m the neck vnth variable degrees of rcstnetion 
in the mobilitv of the affected joints The spine generallj shoned restricted 
mobilitj of vanous dcgiees The normal dorsal anteiior bomiig mav have be 
come exaggerated or flattened out in its iippci or loner part Sensorj altera 
tions to light touch as tested with the cotton tuft on a wooden applicator, and 
sensoiy disturbances sueli as hvperalgesin oi hjiialgcsia to pinching could be 
demonstrated The roentgen lav findings have been described in detail else 
where • 

Treatment — Temporan lelief of pam was offered bv the use of the coal 
tar derivatives and other analgesics Saiievlic acid phcnobarbital and codeine 
were helpful Mam reliance was placed on phvsieal therapeutic measures such 
os baking, heat and massage and the immobilization of the spine in a properlj 
fitted corset or a Tijlor brace Heat alone was found to ho the most satis 
factor} agent for the milder cases Vasodilators such as nitrites were without 
effect on the pam Rceentlj Swam' has revaewed the subject of tieatmont and 
lias suggested means of prev ciitmg the deformities associated wath hj-portropluc 
ostearthntis of the spine 

Gonclvswn — Ostearthntis of the spine is a common cause of pam of spinal 
root distribution The svndrome of lawt pam m ostearthntis of the spine and 
its means of clinical dcscnption has been desenbed 
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CHKONIC AETHKITIS ITS CLASSIFICATION, ETIOLOGY AND 
PATHOLOGY WITH AN OUTLINE OP ITS RATIONAL 

TEEATMENT'' 


By Leonard W Ely, M D , San Francisco 


A JOINT usually consists of a closed cavity, bounded by the articular 
cartilage, usually hyaline, and by a connective tissue membrane, the 
synovial membrane These two struetnres meet at the articular margin of 
the end of the bone, and the structure of one seems to merge into that of the 
other, so that no exact termmation can be made out between the two In 
other words, the synomal membrane is not continued over the surface of the 
articular cartilage The perichondrium is nonexistent in the normal joint 
after fetal life 

The articular cartilage consists of encapsulated cells, and of a hyaline 
basement substance It contains no blood vessels, and is therefore not sub- 
ject to inflammation There is therefore no such thing as a ehondntis 
Strictly speaking the same may be said of an osteitis The bone simply 
reacts to changes of its contained marrow , bence the absurdity of sucb terms 
as osteochondritis The synovial membrane is the only tissue of a joint 
which can be subject to an inflammation It is the active tissue of the joint 
A svnontis therefore is an artlintis, and an arthritis is a synovitis The 
marrow m the ncmitj may or may not be inflamed 

Arthritis is usuallj divided into acute and chronic The division is a 
convenient one but by no means exact The line between the two is often 
not clear, a case which begins with all the characteristics of an acute arthri- 
tis may subside into a chronic state, and an essentially chrome arthritis may 
at anv time exhibit acute manifestations 

•From the Department of Orthopedic Surgen Stanford Unliersltj School of Medicine 
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Chrome arthritis has been rarionslj classified The confusion in the clas 
sjfications is so great that a student is often puzzled to understand an author s 
meaning Again some of the classifications are so iniohed that it is almost 
impossible to remember them Arthritis defoimans means one thing in Ger 
inaa> another in England and scieral things in America In point of fact 
it means a deforming inflammation of a joint and anj artliritis may be that 
Osteoarthritis to one is hvpertrophic arthritis to another dcgeneratnc ar 
thntis to a third and arthritis deformans to t fourth 

In all the history of medicine two methods of advance have been fol 
low ed, hut rarely side bj side One usuallj crowds out the other Thej mav 
be called the deductive and inductive, the philosophic and the espenmeutal 
or the speculative and the investigative The one on the basis of a feiv 
observations attempts to arrive at a conclusion by a process of abstract 
reasoning, and backs up the conclusion bj extravagant claims of cures the 
other aeoumulates a mass of facts and reaches its conclusions with rcla 
tivelv httlc reasoning The first is casv rapid frequently profitable, and 
almost mvanablj stenlc It is the method of the past, and has been gener 
all} discarded except in diseases of the joints Here it is too often followed 
A knowledge of the pathologic anatomj of the joints and of the reaction of 
their tissues to injury and disease is usuallj considered superfluous It is 
no more superfluous here than in anj other branch of medicine No one 
who does not possess it deserves an audience 

We have learned much on the subject of chrome arthntis during the past 
fifty years — little before that and nothing except from a patient aeoumula 
tion of facts Our experience sbonld teach us that here as elsewhere in 
medicine we can expect httle from ratiocination What follows is based 
upon (1) climoal experience (2) laboratory study of the pathology of ar 
thntis (3) experimental work on animals to test the truth or falsity of a 
theory 

CLASSIFICATION OP CHRONIC ARTHRITIS 

The customary procedure is first to describe cases of known etiology 
under their own headings, tubercnlous, syphilitic etc and then to classify 
the cases of unknown etiology according to some feature clinical or patho 
logic which the observer deems important This is unscientific confusing, 
and subject to frequent change All cases of chronic arthritis fall into two 
classes or groups which are as different as black is from white, and which 
can almost always be distinguished by chmoal investigation aided by the 
X rays They can always be identified when the material is examined in the 
laboratory They have been called by many names * Nichols and Eichard 
son ’s nomenclature probably comes nearest the truth ’ Until many obscure 
points have been cleared up I prefer to call them Type 1 and Type 2 

THE TWO GREAT TTPES OP CHROMC ARTHRITIS 

Fxrst Type — ^This includes all the infectious arthntides, e g , tuberculous, 
syphilitic, and also those cases whose exact etiology is not yet known and 

A tuberculous joint In the old da>s a fungous or strumous joint or a carles sicca 
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whicli are called by vaiioiis names, eg, rheumatoid, proliferative, atrophic 
Reading teaches us that these latter form a slowly dwindling group Tuber- 
culosis, syphilis and others formerly belonged to it, perhaps under the cap- 
tion of chronic “iheumatism 

Second Type — ^The cause of this type has never been determined The 
disease forms a clear-cut entitv, and has been identified under various names, 
senile ihevunatism, arthritis deformans (Gennan), osteoai tlintis (English), hy- 
pertrophic aithiitis (Goldthrvait), degenerative arthritis (Nichols and Rich- 
ardson) etc When it occurs in the fingers it is known as Heberden's nodes, 
and is often mistaken for gout In the hip it is sometimes called morbus 
coxae senilis 


THE FIRST GREAT TYPE OP CHRONIC ARTHRITIS 

The members of this group enjoy a common pathology It follows there- 
fore that their svmptomatology and their radiologic characteristics are the 
same So much alike are they indeed, that, if the patient were covered rvith 
a sheet, exposing one joint for examination, we should be completely at sea 
The diagnosis is usually made from the history, and from a general examina- 
tion of the patient A positive diagnosis can be made only by a demonstra- 
tion of the causal organism In some of them, as in the arthritis caused by 
the tubercle bacillus, the oidiunr coccidioides, or the pus cocci, this is simple, 
and is A loutine piocedure In others, such as sj^philis, it is much more diffi- 
cult, and IS rarely done If an arthritis is clinically syphilitic, we almost 
nivariabh rely upon the therapeutic test In a gonococcic arthritis the or- 
ganism may be recovered from the joint on one day, and not on the next 
In a patient with an acute gonorrhea, whose knee suddenly swells and be- 
comes exquisitelv painful, we usually make the diagnosis with or without the 
recoreiv of the gonococcus There must be an ability m the synovial mem- 
brane to conquer infections, for gonococci in the synovial membrane have not 
the same significance as they have in the heart valves Indeed, there is such 
a power m the synovial membrane, for gonococcic joints often recover com 
pleteh with or without rational treatment 

This group includes also many cases whose exact etiology is still m 
doubt Until the causal oiganism or organisms shall hare been recoyered 
, from them with reasonable frequency scientific scepticism is justified The 
reasons whj I believe that they are all infectious are 

1 The} enjoy a pathologj and a sj-mptomatology simihr to tint of tlio known in 
fectious artlmtidcs If a piece of the synoinl membrane be submitted to a microscopic 
examination, the pathologist reports chronic inflammation, tuberculous or non tuberculous as 
the case mai be 

2 Various ini cstigators, notablj Pointon and Paine, by diligent search haie recovered 
infectious organisms from some of these obscure cases Others have sought for them m 
lain In this connection it must be remembered that in some infectious arthritidcs bacteria 
are fed into the synoiial membrane intermittently from a distant focus, as are the gonococci 
an a urethral infection 

•I have heard heated discussions as to whether there was anj such thing as syphilitic 
arthritis In Albutts System of Afedtcine, published about twent>-fl\e jears ago the state 
ment Is made that gonorrheal arthritis Is caused bj a reflea. irritation of the urethral mucous 
membrane 
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If T?6 do not fmd them \pe infer that they hare been preBcnt, from the characteristic 
changes wlucli they have left behind them in the joint tissues aa vre recognize a safe breaker 
from his finger pnnta on the safe or a noodchuck from hia cJiaracteri^tic burrow 

^^lth the second t\pe of arthritis bacteria Iui\o notiung to do and can be present onlj 
aa an accident Indeed in this aocond type of arthritia the joint seems to be practically im 
mime from bacterial invasion I do not remember cier to hare heard of a so cfllJed second 
type joint being infected after an operation 

3 Every ease of arthritis of tJus ti'pe nhose cause js known tuberculous syphilitic 
gonococcic typhoid pneumococcic etc is due to infection from a distant focus Reasoning 
bj analogy ivo conclude that other cases of unknown cause but of amular pathology arc due 
to the same thing 

4 Many cases of intractable arthritis recoier promptly after the removal of infected 
tonsils or after the cure of an infection m the deep urethra To base a method of cure ou 
such an argument aa this is unjustifiable but to emploj it ns confirmation of other eiideuce 
19 justifiable 



Fig 1 — Tuberculosis of the synovial membrane with thickening Infiltration and \lUou3 
proliferation This Is the rapid severe form with practically no effort at encapsulation Areas 
of necrosis at A 


PATnOIiOOT OF TYPE I ARTHRITIS 

The prime pathologic feattire of this tjpe of arthritis is as Nichols and 
Richardson first pointed out, a prolif cratii e inflanuaation in the sjnovial 
membrane (Fig 1) f o this maj or maj not be added a proliferative infiani 
mation m the bone niarron in the immediate vioinitj’ of the joint Hus ui 
fiammation maj start in either tissue and spread to the other Certain easily 
understandable changes follow not onli in the marrow and in the stnonal 
membrane, but also lu the bone and in the cartilage Let us first consider 
those cases in whioli the inflamniation starts in the joint tissues themsehes 
that IS, in the stnonal membrane 

The sjnotial membrane becomes thickened infiltrated and villous Some 
times the villous proliferation becomes extreme and the villi form masses 
(Pig 2) XJsuall} an exudate is poured out into the joint cavitv serous 
bloods fibrinous flocculent or purulent as the cose mav be The fluid, to 
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kiUing it, gaining tlic joint cither through it, or at its circumference As 
soon as the synovial membrane is involved, it reacts as described above 

When much fluid accumulates in the joint cavity, it may rupture the 
capsule, and may then make its u ay to the surface , tins, as is ivell knoivn, is 
most likely m tubeiculous and in suppurative infections 

SYMPTOMATOLOGY OF TYPE 1 ARTHRITIS 

The sjmptoms are those of inflammation in any organ, pain, sweUmg, 
and inteiference with function To these in the more^ active cases, redness, 
and increase of local tempeiature may be added The pain is usually greater 
when the bone is involved than in the puiely synovial cases Sensitiveness to 
pressure is common The sncllmg is m the soft parts Bony proliferation 



has bSn (C) flirectlj under the cartilage (B) The cartilage 

peared Bone trahlcuIaTat A*" trabeculae In the tubeiculous area haie practlcallj dlsap 


IS absent in this type of aithntis Flexion deformities are the lule, though 
superestension is often seen m the jouits of the fingeis Limitation of motion 
IS the rule, varj mg from a slight restriction at the extremes, to a complete 
ankylosis kfusculai spasm is common 

Constitutional sjmptoms niai be present or absent, depending upon the 
nature of the infection, and upon its seieiity Feier accompanies some, espe- 
cially in their acute exacerbations It is conspicuous by its absence m tuber- 
culosis, iihen unmixed with a secondaiy infection One does not expect any 
constitutional sj mptoms v ith a tuberculous joint, unless the patient has an 
active tuberculous lesion m some vital organ Much the same may be said 
for syphilis, though here, as elsewhere in the body, this protean disease is 
wont to defv any rules laid doun for it 
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If wo do not imd them we infer that they have been present, from the characteristic 
changes whvcU they have left behind them m the joint tisanes aa wc recognize a sale hreaVer 
from Uls finger prints on the safe or a woodchuck from bis eharactenstie burrow 

tVitli the second t>pe of arthritis bactem hue notlung to do aod can be present onb 
aa an accident Indeed in this second type of arthritis the joint seems to be practically im 
muno from bacterial invasion I do not remember eier to haie heard of a so called second 
type joint being infected after an operation 

3 Every case of arthritis of this tvpe whoso cause is known tuberculous syphilitic 
gonococcic typhoid, pneumococcic etc m due to infection from a distant focus Reasoning 
by analogy we conclude that otlier eases of unknown cause but of similar pathologr are duo 
to the same thing 

4 Many cases of intractable axthnbs recoicr promptly after the removal of infected 
tonsils or after the cure of an infection in the deep urethra To base a method of cure on 
sucli an argument aa this is unjustifiable but to empli» it is confirmation of other endeuce 
is justifiable 



Plg^ 1 — Tuberculosis of the synovial membrane with thickening: Infiltration and \lUou9 
proUferation Thl» is the rapid »G\«rc form with practically no effort at encapsulation Areiis 
of necrosis at A 


PATHOLOOr OF TYPE I ARTHRITIS 

The prime pathologic feature of this type of arthritis is as Nicliols and 
Richardson first pointed out, a proliferate c mflammatioa in the ejnoual 
ineiabrane (Fig 1) To this may or may not be atlcled a proUferatne mflam 
mation in the bone marrow in the immediate vicinity of the joint Tins in 
flammation may start in either tissue and spread to tlio other Certain casih 
understandable changes follow not ouH m the marrow aud ui the sj novial 
membrane but also in the bone and m the caitUnge Let ns first consider 
those cases m which the inflammation starts in the joint tissues themsehes, 
that IS, in the sj novial membrane 

Tlie synoMal membrane becomes thickened, luriUratod and mUous Some 
times the iiilous proliferation becomes extreme, and the mIL form masses 
(Pig 2) Usually an exudate is poured out into (lu joint emitx, serous, 
blood^, fibrinous floeculent or purulent, ns the vu^e_llUL^ lo ^hc fluid, to ^ 
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gether -witii the thickening of the capsule, causes the joint to swell In some 
eases the original proliferation may be small in amount, and free fluid cannot 



Fie 2 — Tuberculosis of the s> novlal membrane In this patient the resistance vras more 
active Encapsulation of the tubercles is evident and no necrosis Elaborate classifications 
ha^e been built up on the difference in the proportions of Invasion and repair 



be demonstrated In them the formation of scar tissue may prevail Adhe- 
sions form in the sj nonal membrane 

The cartilage becomes thinned, and the synovial membrane substitutes it 
at its circumference, and spreads ont over its surface, giving the appeal anee 
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of a penchondrima AVitU the laterference Avith the function, the cartilage 
itself becomes fibrous In severe eases the eaitilage maj be bound tightly to 
the synoMil membiane bj adhesions and to a lesser extent to the opposing 
cartilage The joint ca\itj then is replaced bj a mass of scar tissue fibrous 
aukjlosjs In some infectious this fibrous ankjlosis nn\ become bony In a 
supposed}} cured tuberculous joint collections of chees\ material ma} be 
locked up for jears in tlie fibrous adhesions ready at an} time whtn lujurv 
01 uiwMse oporatnc interference sets thtiu free to light up the disease afresh 



Fig 4 — Tuberculosis of the marrow immediately under the cartUag'e Fingers of tuber 
culous granulations are beginning to push up through the cartilage. The cartilage is degenerat 
Ing and has become fibrous at its surface. 


(Fig 3) The Biusoleb proximal and distal to the joint atrophj and various 
eireulatorj changes maj be added On the other hand, as the result of ap 
propriate treatment, or spontaneonsh the disease niaj die out and perfect 
fimetion maj return, eien alter iihat appears to be extensive change This 
last oeonrs rarelj if eier in a tnberculous joint 

When the disease starts m the marroir, it gams the under surface of tlie 
cartilage, the granulations absorbmg or 1 illing the bone trabccnlae as thej 
spread The) push up fingers through the cartilage (Fig 4), and spread 
along its under surface (Fig 5), interfering with its nutrition and perhaps 
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killmg it, gaming tlie jomt either through it, or at its eircumfereiice As 
soon as the syno^ual membrane is involved, it reacts as described above 

“When much fluid accumulates in the joint cavity, it may lupture the 
capsule, and may then make its way to the surface , this, as is well known, is 
most likely in tubeiculous and in suppurative infections 

SYAIPTOIIATOLOGY OF TYPE I ARTHRITIS 

The symptoms are those of inflammation in any organ, pain, swellmg, 
and inteifeienee with function To these in the more active eases, redness, 
and increase of local temperatuie maj' be added The pain is usually greater 
v hen the bone is involved than in the purely synovial eases Sensitiveness to 
piessure is common The swelling is in the soft parts Bony proliferation 



Fig 5 — Tuberculosis of the marrow (O) dircctU under the cartilage (B) The cartilage 
has been sequestrated and the bone trabeculae in tlie tuberculous area ha^ e practically disap- 
peared Bone trabeculae at A 

IS absent m this tjpc of aithiitis Flexion defoimities are the lule, though 
superextension is often seen in the joints of the fingeis Limitation of motion 
IS the rule, varj ing from a slight restriction at the extremes, to a complete 
ankylosis Muscular spasm is common 

Constitutional symptoms may be picsent or absent, depending upon the 
natuie of the infection, and upon its seieiity Feier accompanies some, espe- 
cially in their acute exacerbations It is conspicuous by its absence m tuber- 
culosis, nhen unmixed inth a secondarj infection One does not expect any 
constitutional s'smptoms ivith a tubeiculous joint, unless the patient has an 
actixe tuberculous lesion in some vital organ Much the same may be said 
for svphihs, though here, as elsewhere in the body, this protean disease is 
u ont to defj any rules laid down for it 
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While no age is exempt arthntides of this type aie distmctlj diseases of 
the earlier periods of life, in contradistmetion to second tjpe arthritis, which 
never occurs before the third decade rareli then and increases in frequency 
as age adaances The preaalence of Ijmphoid maiTon in the bones of joung 
persons explains the oeciinence of certain of them notably of tuberculosis 
and of sjplnlis A’^ecropsies in cases of typhoid base shown the constant 
presence of tj’phoid bacilli “ Acute suppurative hematogenous osteomyelitis 
IS simply an inflamuiation of Ij-raphoid tissue locked up in bone, and is there 
fore more frequent in young persons 

The X raj oliaraeteristics of the tipe aie swelling of the soft parts thm 
ning and irregularity of the joint space and i arefactioii of the bone By the 
extent and distribution of this rarefaction the slciUed radiographer is wont 
to make a shrewd guess as to the identifi of the causal infection In tuber 
culosis the rarefaction in the eailier stages maj appear as a small area at 
the side of the film, just befon the cartilage or perhaps as a narrow streak 
beneath a portion of it In tiie later stages the whole end of the bones may 
appear irregularly destroj ed This irregiilariti is a feature of tuberculosis 
Bone production does not otonr in the region of the joint in this type of 
arthritis The light areas m the films of slow old cases of tuberculosis are 
due to deposits of oalcmm salts not to bone In oil the slides of tubcroulous 
bones I Iwe examined I remember to haie seen an indication of new bone 
formation in onlj one, and that was too small to haie cast a shadow The 
radiographer draws Iiis conclusions from the shadow cast bi the container 
of a siok tenant 

DIFFEaiBNTlAL WAONOSIS 

All these cases look alike We strne first of all to place the ease into 
the type to which it belongs and then to find out its identitj This is neaer 
possible without the demonstration of the causal organism We relj for a 
working hypothesis upon the lustory and upon a general examination of the 
patient Each member of the class has peculiarities which enable us to ree 
ognire it in a large proportion of eases When after a long oliniea! expen 
ence, we thmk we can do more than this, -ne err Ignorance of this fact is 
responsible for many extravagant claims of cure Following are a few gen 
eral rules 

Tulcrculosis is uniarticular and shows a preference for the larger joints 
Muscular spasm and mnscular atrophy are early and marked The disease 
is irregulerlj progressive The patient may be better this week than last 
but next month he will be worse Family lustory is important, not so mneh 
for tbe tuberculous diathesis on which we formerly laid such stress, as for 
the infection spread by a careless relative or for the infection of several 
members of the family by the domicile or by the dairy herd The tubereu 
Ions “habitus” is also unreliable Many patients with tuberculous joints are 
otherwise strong and well On the other hand the prtseiicc of an active 
tuherculous lesion elsewhere in the body naturally inflnciicts ns m our diag 


nosis 
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Chiomc Gonococcic Aiihutis — Tins is a misnomei A gonococcic arthri- 
tis IS probably alwajs acute The gonococcus does its work quickly, and dies 
out What IS known as ehionic gonorrheal aithritis is caused by some other 
organism, probably bj a streptococcus fiom a secondary infection in the deep 
urethra, following a gonoirhea It is almost always multiple The Imees 
and feet are often involved, not only in their joints, but also in the bone 
diiectly under the tubercle of the calcaneus In this case the pain may be 
great The patient walks as if he weie treading on eggs Some cases of 
intractable old spinal arthritis aie almost undoubtedlj due to a lesion in the 
deep uiethia 

Arthritis from infection in the tonsils fiequently affects the joints of the 
hands and feet, and is also uont to be multiple When the fingers are af- 
fected, the metacaipophalangeal and the proximal mtei phalangeal joints are 
the ones imolved, in contradistinction to the arthritis of the second type, 
which affects the terminal mterphalangeals The knees suffer often 

Syphilis of the joints maj’’ imitate almost any form of arthritis of this 
t^pe It may be pamful, contrary to the general idea, oi painless, as in the 
knee sj novitis of the late stages It may involve the bone alone, or the syno- 
vial membrane If the bone be involved, the synovial membrane usually 
escapes, in distinction to the other infections In these, when the marrow in 
the bone end is diseased, the synovial membrane regulaily participates A 
positive Wasseimauu test is an indication, nothing more A negative test 
means little Hence the impoitance of the theiapeutic test in the diagnosis 

The arthiitis of coccidioidal gianuloma imitates exactly that of tubercu- 
losis I Icnow of no nay to distinguish them except by the demonstration of 
the causal organism 

Typhoid arthritis and piieumococcic arthritis are rare They can rarely 
be missed, if one keep in mind the possibility of an arthritis from the causal 
organisms during pneumonia oi tiphoid, or immediately following one of 
them 

From arthritis of the second gieat type these arthritides are distinguished 
by their more actne inflammatorj nature Usually they are much moie pain- 
ful The ends of the aiticidatmg bones are not enlarged The deformity is 
wont to be greater The limitation of motion is caused by muscidar spasm, 
and by adhesions in the joint, nhereas in the second type it is caused by a 
mechanical obstiuction from the change in the shape of the bone ends In 
second Upe aithntis of the hip, honever, the pain and muscular spasm may 
be great, but here the attitude of the limb, the age, and the history of the 
case may help us out In aithiitis of the fiist type a fairly constant relation 
exists between the simptomatologi and the anatomic change, but not in 
arthritis of the second ti pe We usiialh lelj on the x-rays for a final opin- 
ion These are almost alnais conclusive, if we know the pathologj^ of the 
two diseases Bony spuinng and lipping is present in arthritis of the sec- 
ond tvpe, absent in tliat of the first This cannot be recognized in the fingers, 
gnd may be imitated in the spine and foot bi a peculiar moulding of the 
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joint margins Occasionally the detection of the characteristic cambes in 
the bone ends later to be described -vnll help ns to recogiuze the idenfitj of 
a second type arthritis, when otherwise nc should go astraj 

TEEiniENT or TTPE I ABTHKITIS 

We cannot go into the details of treatment here Thej ha\c been set 
forth fully in my booh * A few mam pnneiples will suffice 

All arthritides of this type we assomc are due to a focus of infection 
somewhere else in the body They immediatelj fall mto two classes Those 
which, like tuberculosis find a suitable habitat in the joint tissues, and are 
capable of indefinite etistence independent of the original focus and those 
which like svphihs and the infections from the tonsil and from the deep 
urethra reooi er prompth w ben the distant focus is cured 

Tuierculosts —All the patliologi and si mptomatologi show us that na 
ture IS expending eicry effort m one direction, to deprive the joint of func 
tion We follow her and take this as our first great rule of treatment A 
studj of the pathologi teaches us further that nature unaided is unable to 
deprive the joint completely of function that is to accomplish a bonj anhjlo 
sis, unless a secondary pus infection be added We should expect then that 
unless bj our treatment we completely destrojed the joint, we could not hope 
to cure the disease Clinical expeiiencc, bj its confiimabon of laboratory 
study, teaches us that this is a fact When I stated this as an asioin twenty 
jears ago it was ndieuled or ignored It has slowlj made its way, and is 
now widely accepted though with little credit to the author of the theory 
While I admire the enthusiasm of those who beheie tint they can euro 
tuberculous joints bv sunlight sea air injections or appaiatns I cannot share 
their faith It is just as easv to replace the cartilage on the end of a bone as 
it is to make hair grow again on a bald head If the disease be located cv 
elusively in the synovial membrane cure under coasenative treatment is 
perhaps possible 

TJneompheated joint tuberculosis is a disease exclusiveli of lymphoid mar 
row and sj nomal membrane w ith little or no effect on the general health Wlien 
a secondary infection is added, it becomes a widespread and lerv dangerous dis 
ease, with marked constitutional imolvemeut From this we deduce our second 
rule — Avoid secondary infection A tuberculous joint in eomniunication with the 
outside almost mrarmblr becomes infected Therefore we do our utmost to 
prevent this communication We nevci open dram, oi scrape out tubercu 
lous joints, for we know well that in attempting to provide for the exit of 
tuberculous material we shall reallj promdt for the entrance of pus germs 
Syphtbs — The treatment of syphilitic arthritis is constitutional with the 
usual antisyphihtic drugs A syphilitic joint should not be invaded bj the 
knife 

Arihrihs caused and Icpi able by a focus ni the tonsil oi tn the deep 
urethra in the male Kcmoval of the causal infection cures these cases Mj 
expenenee with the removal of nnv other foci than these has been ven dis 
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appointing I believe that the teeth have nothing whatever to do with this 
form of arthritis Infection at their roots is a contributing factor in an en- 
tirely different form of arthritis 

Typhoid — The chronic form of t 3 phoid arthritis nsnally occurs in the 
spine "With rest and patience, the patient always lecovers 

Coccid'ioidal Granuloma — ^Little in the way of treatment can be done for 
this The prognosis is very bad 

Some desperate cases of the multiple foim of arthritis, in patients nith 
intestmal infestation by piotozoa I haie seen improve markedly or even re- 
cover completely under tieatment directed against the protozoa To cure a 
patient with this disease is a triumph, but I am not attempting to claim that 
I have made a great discoveiy It is a good thing to remember as a last 
resort 

Certain other eases of the progi essii’^e form will defy all our efforts "We 
are unable to find out their cause In these circumstances we are compelled 
to fall back upon pure empiricism We sometimes try vaccines of various 
sorts, and I have seen some good results fiom them, but as a rule we are dis- 
appomted Others are more enthusiastic Much the same maj’’ be said of 
treatment by plij^sieal therapj 

Ti eatmcnt hy Diet — Am one who has had much experience with obscure 
cases of chrome arthritis has obseived that the symptoms are aggravated by 
anything which distui'bs the digestion, and that his patients do much better 
on a diet which agrees with them Upon this observation many mvestigators 
have attempted to found a scientific tieatment of the disease The pendulum 
swings back and forth A few years ago, the talk was of purin metabolism, 
and the uric acid diathesis Meat was taboo The present vogue of carbo- 
hydrate intolerance reminds of the Salisbuiy diet of beefsteak and hot water 
of fifty years ago It is probably more rational than the other theory, for 
lean, slender persons, the carnivorous tj'pe of human, are generally those 
who have this form of chionic arthritis 

One of the most popular methods of treating patients with chronic ar- 
thritis IS to send them to some one else The various spas and health resorts 
form a convenient lesort for them The management legulates the diet and 
mode of Me, presenbes plenty of water to drink, regulates the bowels, and 
applies heat in some form, always grateful to those mth painful jomts Un- 
der these conditions the patient usually improves, but the improvement is 
temporary 

THU SECOND GREAT TiPB OF CHRONIC ARTHRITIS 

This IS a separate and distinct cntitv, vhose gross anatomic change is a 
piling up of hone and cartilage at the cn cumf ercnce of the joint cartilage, 
along the line of the attachment of the capsule, so-called spurring and liP' 
pmg (Fig 6) By these masses of new bone and cartilage the disease is 
recognized chnicallj’-, and from them it usually derives its names, many m 
number Its occurrence is widespread, and it is of ancient on gin Skeletons 
dug up from ancient Egypt are said to exhibit its distinguishing marks It 
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affects persons of middle and advanced age, and rarelj occurs before tlie 
fourth decade ot life I iiaie neier seen a case before the third decade, and 
in an esperienco iiitli hundreds of cases, onlv t«o or thiee in that 

ETIOLOGV 

The tiio most populai causes aseribed to this disease are (1) trauma 
and (2) infection Before discassing the arguments foi tliese a nord mat 
be said concerning the functions of bone 

Bones liaie tivo separate and distinct functions a mechanical function, 
as the fianieiiork of the body and an entirch diffeient function, that of 
container of a aerv complex and temper imental tissue the bone marroii In 
its first function bone can be injured in onlj one ivaj It can be fractured 
There can be no such thing as a ‘ slight ’ injurj of bone A trauma fractures 
the bone or leaies it unscathed As the container of the iiiarroii, bone maj 



Flff 6 — The ridges of neis bone ( t) pjird up at the clrcuinfcrcnce of the joint cartHage 
In second t>'pe arthritis 

suffer absorption death or increase m size or m density It is irell known 
that infections m bone do not follow closed fractures On the other hind 
slight injuries of bones aic often said to predispose to infections As there 
can be no slight injuries this is impossible If bone, hoi\eicr, suffer absorp 
tion and death from infection m its contained marrow, its weakened struc 
ture does in fact predispose to fracture 

If the capsule of a joint be torn an exudate is poured out m the joint 
cavitj, and the usual infiammatorj processes of repair ensue Infection of 
the joint tissues is no more to be expected tlnn is, m like circumstances, 
infection of anj other tissues remote from the surface of tlic bodj Trauma 
does not predispose to joint infections 

Trauma — ^The chief reasons for behoving that trauma does not cause 
arthritis of the second tjpe are (1) It is not possible to explain the ana 
tomic changes obsened in the joint bj anj trauma of which we can conccne 
There must be a relation between cause and effect, and this is not present 
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liere, (2) the joints of chiklien and of Angorous young adults are much more 
liable to mjurj than aie those of eldeily persons, and yet they aie invul- 
nerable to the disease, (3) experunent fails to establish any relation Dr 
Coivan and I injuied the joints of many labbits in vaiious ivays, and in no 
instance did we succeed in causing the disease ^ 

Bacterial Infection — ^Various mvestigatois claim to have recovered bac- 
terial organisms from these joints Others deny that they aie ei^er present 
I have nevei succeeded m lecoiering any oigamsms except possiblj staphylo- 
cocci, undoubtedly contamination Di Dickson, head of the bacteriologic 
laboratorj', conducted the ini estigation for me 

The chief aigument against the mfection theoij^ of the causation of this 
disease is one which unfortuiiatelv will be appreciated only by one familiai 
iMth the reactions of the joint tissues to disease The changes observed in 
the joint tissues aie absolutelj and completely ditferent from those caused 
by bacteria "Without ivishing to appeal frivolous, I view the arguments of 
those suppoiting the infectious theory with the same scepticism with which 
I should view the claim of one that a woodchuck buriow was caused by birds 
because he had found a brood m the hole The changes pioduced by bacteiia 
aie all about the same, and these aie entiiely diffeient 

I believe that this type of chiomc arthiitis is caused by piotozoa, prob- 
ably by one oi b> seveial of the so-called harmless vaiieties, which gam 
access to the circulation almost luvaiiablj' thiough the open bone at the root 
of dead teeth Sly reasons for this belief have been set forth in numerous 
publications “ They may be summed up heie 

Inv^estigation has convunced me that the first and fundamental change 
in this type of arthritis, as will appear below, is aseptic necrosis in the mar- 
row near the articulation All the other changes are caused by this This 
necrosis must be caused by some living oiganism It is not caused by bac 
teria I know of no micioorganism othei than a protozoon capable of pro- 
ducing this aseptic neciosis, and this is just the soit of lesion which a pio- 
tozoon of low viiulence would cause The stools of a heavy proportion of 
patients with this disease contain protozoa The patients almost always 
show evidence of past oi piesent infection at the roots of their teeth Only 
about one per cent are without it This explams the increasing fiequency of 
the disease with advancing jeais This theoiy lacks the keystone of its arch, 
the demonsti ation of the oiganism in the marrow I realize that no amount 
of therapeutic results will make up for the lack of this 

5IORBID ANATOVIY OF TYPE II ARTHRITIS 

The gross pathologic changes have been Icnown for a long time, the finer 
ones uere woiked out by Nichols and Richaidson® The ridges of new car- 
tilage and bone (Fig 6), piled up at the circumference of the articulating 
bone surfaces, are characteristic, and are responsible for most of the names 
bestowed on the disease The joint cartilage becomes fibrous and calcified 
(Pig <) It degenerates, and then disappears ovmr larger and smaller areas, 
leaving the underljing bone bare (Pig 8) This bone becomes thickened 
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and dense, "el>urnatt.<3 ” I’vorj hke, gioored m the line of joint motion 
Tins lajer of bone presents the commumcation of the nianow spaces below 
mtli the joint eavitj so comraon m first tvpe inflammations \Vc miss here 
also the formation of sear tissue, and the adhesions of the capsule with the 
bone ends, and of the bone ends with each othei 



Flff — ^Dcffcncratlott flbrllla.tlon an<l caleiflcatlon of articular cartUagfr 



rig t — Thickeutng of lha bone Jnwneai&lfeV:» under the joint cartilage The cArtUage has 
tliaappcared leaving the bone bare Compare tlits photomicrograph nlth tho-*© of tuberculous 
Joints The tfto processes are absolut-cly different 


The gnndnig and grating of the bare bone ends has led to a rather popu 
lar idea that these joints arc dry On the contnrj the> often contain much 
free fluid As there is no direct connection bct\^ecn the bone ends the re 
stnction of motion is due to mochameal factors through the cliange in their 
shape In the spine bowcier, masses of new bone are formed under the 
common ligaments, like s\ nip poured from n j«g and then sohdifled These 
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fuse tuo or seveial vertebrae The charaetenstic changes also take place in 
the lateral aiticulations, and this should he emphasized, for they are of im- 
poitance in the symptomatology A spond 3 dolisthesis is seen occasionally 
In the shoulder the rubbing of the long head of the biceps against tlie rough 
humeral head maj fiay it out and may finally divide it In the fingers the 
terminal interphalangeal joints become knobby and swollen, with lateral and 
flexion deformities — Hebei den’s nodes — and are often mistaken for gont The 
fingers are often affected, the toes, except the first, more rarely 

The changes in the synoiial membrane are those one would expect from 
a long continued series of mechanical insults They are quite different from 
the so called lymphoid piolifeiation of the fiist tj^pe The membrane be- 
comes gieath thickened, and this thiekeuino is due to a production of loose 



lis 0 s^ no\ ial membrane fiom a case of second tape aithritis Note the thickening due to 
norous tissue and fat One area of cellular inflltiation at A 

meshed fibioiis tissue and fat (Fig 9) A small cellulai piodnction takes 
place at the surface, gning it, to a supeificial microscopic examination, the 
appearance of columnar epithelium The stnovial membrane loses its smooth, 
glistening surface, and becomes a mass of greatly enlarged villi, branching 
and dmding Idee moss on a rock To these tulli, and to the thickened cap- 
side, the swelling of the loiiit is paitlv due The rest may be caused by the 
enlargement of the bone ends Cartilage and bone may form in the vdli, and 
such vdli, becoming twisted oft, niav foiin loint mice (Pig 10) 

Most of these changes ha\e been knomi for some time The peculiar 
thing v as that ve could not make out mIii tliei took place Given the 
original tubercle in the bone mariow neai the joint, eieij thing thereafter is 
perfectlj undei*standable, but here n e seemed to be viewing a collection of 
random morbid changes M^e could not understand v hat set them in motion 
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Cjsts liaAe been noted in the marrow neai tlit bone ends bv seteial ob 
sen era Niebols and Hieiiardson attubuted tiiem to injury, but it is hard to 
understand hoir lujmj could possibly cause them In point of fact these 
tjsts hold the Lej to the problem 

ASEPTIC NEOBOSIS THE PBIME PATIIOLOGIl, CHAiiOE 

If the end of a bone reinoied fiom a patient with this disease be sawed 
into slices, aieas of aseptic necrosis of bone and maiTow will be found (Figs 
11 and 12) Thej are entirelj ddlcient from the necrotic areas found in 
tuberculosis for mstanet They may be lar„e or small (Fig 13) Sometimes 
practically' the w hole bone end may bo dead Possibly a sequestrum may be 
broken off from it as in one of my specimens In this specimen, interpreted 
ba Dr 'William Ophuls ns an earK form of the disease, cists were not pres 


L 



Fig 10 — Second tjpe arthritis Resected head of f mur hole characterl'itlc lipping at L 
Most of the bone Is dead. Sequestrum at S 

ent ^ Usually cysts more or less discrete arc sceu, perhaps surrounded by 
thickened bone, often wath fibrous septa Sometimes the fibrous tissue pre 
dommates, with larger and smaller cysts m it Different sections from the 
same area may show van ing propoitions of fihious tissue and cystic degenera 
tion. The sequence is probably this necrosis, c asoulanaation, fibrous tissue, 
cystic degeneration 

In direct contrast to her methods in first type inSamroations nature now 
attempts, and usually succeeds in walling oft the disease from the jomt She 
builds a bony waU, more or less complete, around the areas of necrosis and 
thickens the bony buttress beneath the joint cartilage The cartilage degen 
erates and wears awac The new bone at the eircumfi rence of the cartilage 
IS either part of this same process, or perhaps is caused by the stram on the 
capsule at its line of attachment, due to the changed shape of the bone end 
AH the changes in the synovial membrane may be explained bi continuous 
trauma, repeated small sprains 
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Fig 11 — Cavities in bone (C) two of them flilecl with fibrous tissue Eburnated bone at 

D Marrow at R 



Fie 12 — Same specimen as Pig 11 Section cut a short distance away 



\septic necrosis in bone O Large cavitj cut through in re- 
secting the head of the femur F Area of fibrous tissue B fairb large cjst A large cjsc 
with nianj fibrous septa. New bone forming In joint cartilage 
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8\ MPTOM ATOLOOl OF TIPE II ARTHRITIS 

This discTse hTs teiTain peciihai ities It is distintlh a disease of middle 
and later life and affects those tilth dead teeth Tlie mflanimatioii is of a 
lower grade than is the aithiitis ot the fiist tipe Theie is absoluteij no 
correspondence betii ten the nniouut of anatomic change and the sj mptoms 
and phjEical signs Extensile bone changes for instance maj be discoiered 
in the spine bj films tal cn for disease ol the nsccra On the other hand 
with slight anatomic changes tin pain and disabiliti mai be great and the 
tihj’sical signs niaj be marked The laion ledge ot tins absence of corre 
spondence hettieen anatomic damage and phi&ical signs is important in esti 
mation of disabihtj after industrial accidents In the past iihcu x raj films 
taken shortly aftei an accident showed the chai acteristie lipping of the dis 
ease the disease nas assumed to base lesultcd from the accident, and com 
pensation was assessed accoidingh 

To glee in detail all the se mptoms and plnsieal signs of this disease is 
unneoessarj When hoiieier the disease otcuia. m the spine it possesses cer 
tarn peculiarities A lael of KiionUdge of these has gnen rise in the past 
to great confusion Bieu todai it is responsible for mnni erroneous diag 
noses 

CtirOMl ARTHRITIS OP THE SriNE 

In chronic spinal arthntis of this tipc the si mptoms and phjsieal signs 
maj be see ere mild oi absent Ii\ith marled anatomic change as revealed 
bj the xrajs the spine maj shoii a normal contour and perfect flexibihtj 
Again, with inininial changes, the pain and stiffness maj be great The pam 
may be felt in the back ‘lumbago ’ Jlore eommonh it radiates out along 
the spinal neries It is a true lefened pain lil c that iihieh a patient feels 
in his foot after his leg has been amputated It is not caused bj any pres 
sure upon spinal nerves m the spinal foramina Paintul impulses coming 
in from the spinal articulations are referred to none tiacts which enter the 
spinal cord at the same level and over iihich sensations from the penpherv 
usualh come 

In these eases of spinal arthritis iihcn the pain is felt in the back, it is 
usually diagnosed mjositis fibrositis or fasciitis If the medical man remove 
a piece of tissue for examination, the ‘ round cell infiltration” he finds maj 
confirm him in his error If the pam be refeired out along the upper ex 
tremitj in cases of cervical arthritis it is nsnallv diagnosed and treated as 
neuritis Neuritis has been a verj popular diagnosis in recent vears It has 
even partlj displaced the diagnosis of rheimiatisra amon„ the hitv Now, 
true neuritis is a definite anatomic thing which lasts a long time The motor 
fibers being more labile suffer first and prmcipnllv, while m these iienntidcs 
the pam comes and goes, and motor sv mptoms sre conspicuous hj their 
absence 

When the pam was referred to the lower cMremitv it was called semt 
ica It was treated with antirheamatie remedies bj injection, or bi cxicr 
nal applications Perhaps the “adhesions” which were supposed to bind 
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the ner-se to the suiroimdmg tissues were broken up by sti etching, either 
dll sti etching oi bloodj If the sciatica was due to the little known lesion 
of pubic subliixation (the so-called sacioiliae slip), these procedures were 
probabh successful, though the results of bloody stretching of the sciatic 
nerie can be much more simply obtained bj^ supei extension of the thigh on 
the pelvis 

The latest diagnosis of these peiipheral pains is ladieulitis While I 
beliei e that the diagnosis is purely fanciful, I know of no way at present to 
pioie that an inflammation of the posterior roots does not exist The condi- 
tion does not diffei essentiallj from that existing in tuberculosis of the spme, 
jet lie do not diagnose a radiculitis with the so-called root pains there We 
recognize the fact that the mflammatoiy process in the vertebrae can explain 
the lef erred pains, and that they will disappear when motion ceases at the 
diseased area I suspect that ladiculitis will follow neuritis and myositis, 
etc , mto oblii ion, and that then u e shall hear of posterior poliomyelitis 

TREATMENT OP TYPE 11 ARTHRITIS 

Most patients uith this foim of arthiitis are lelieved by the application 
of heat in some foim The tendency of persons with senile rheumatism to 
hug the file is well knoun Errors in diet aggiavate their symptoms No 
two peisons aie the same Ceitain of them are meat eaters, and others thrive 
on carbohydz ates Some things aie pioveibiaUy bad for “rheumatics,” nota- 
bh shell fish, strawbeines and tomatoes One dietary fad will help one 
patient, and haim auotliei Tea, eoftee, tobacco, and alcohol are poisons 
■nhieh most peisons tolerate faiilj irell If any patient have an idiosyncrasy 
against anj of them, houeier, his joint sjmptoms will improve when his 
medical adiiser cuts them oft The \arious foims of physical therapy are 
often grateful to the patieut In no circumstances, however, should any vigor- 
ous measures be earned out The disease has already damaged the joint 
meehanicalh , and forced exercise, active oi passn e, injures it further 

The treatment uhieli we eaiiy out at the orthopedic clinic at Stanford, 
and uhich is employed more or less in this part of the countiy, may be m- 
f erred from uhat has been said of tJie pathologj' and the etiologj" We 
assume the cause to be some foim of piotozoon, piobably one of the so-called 
harmless piotozoa, domiciled in the gastiomtestmal tract, which gams en- 
trance to the circulation tluough the open bone at the roots of dead teeth 
The first steps in the tieatment are the extraction of any dead teeth, and the 
identification of the protozoa if thej be present This last is no easy task, 
and should not be entinisted to a tj ro No one lacking a thorough trammg 
should imdertake it Foitunately at Stanford we have a trained laboratory 
man, Di Hani Wjekoft Our loutine consists of the examination of specimens 
of five 01 six stools, done on successive days 

In mild cases, vlien the stool examination is negative, we usually wait 
to see the results of the extraction of the teeth Sometimes the symptoms 
subside, and no treatment is necessarj , if not, we give a course of emetin 
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The routine treatment for Giardia mfestation is three injections of neoars 
phenamine, at intervalb of ti;vo da>fi With other protozoa ive gne the full 
course of neoarsphenamme and emetm 

Emetin is a powerful and a dangerous drug Anjone who cmplovs it 
should observe certain precautions We had one or two unfortunate expen 
ences in our eniher treatments Following are a fe-u rules which I should 
emphasize 

1 No patient TOtJj vascular disease should Iiavo ezaetin HJgh blood pressure is a 
contraindication 

2 While tatmg emetm tbe patient should bo at-en every daj His blood pressure and 
hla pulse Bboold be noted With an irregular pulse the patient stops bis treatment A fall 
jng blood pressure and a rising pulse indicate caution Wit!i a pulse rate of 00 tho patient 
should be in bed If it reneli 100, the treatment should cease at least temporarily 

3 Tho diet should be regulated carefully Only the most digestible food is permitted 
Eaiv fruits are interdicted and no cathartics are alloued 

4 At the first sign of diarrhea the treatment stops 

5 At the first sign of muscular iveakness tlie treatment stops 

6 Vomiting is a contraindication but this can usually be avoidtd with care 

7 The usual precautions should bo observed of course if neoarsphenamme be cmployud 

Oui results wUli the use of this tienfmeiit ]ia\e been ^ood. better than 
those I base observed witli anj other treatment of this form of arthritis 
There are certain bmita to the eflaeaey of any form of treatment In the first 
type of arthritis if the cartilage has not gone, a retrogression of the anatomic 
changes may occur, and a return of good or even of perfect function In this 
second tj'pe the anatomic changes are pemanenf The most vv e can do is to 
bring them to a standstill In other words a patient who once has this dis 
esse m his joint nei er has a perfect joint agsin 

CONCLUSIONS 

1 An arthritis is a sjnoiitis, and a S}iiOMUs is an arthritis The mar 
row in the ncinity niaj or inaj not be involved 

2 An inflammation of the synovial membrane like that of anj other 
organ, may be caused by anj one of a number of things 

3 Man} arthritides are caused by mfections with bacterial organisms 
earned to the synovial membrane from some other place in the bodj the 
so called foci 

4 In certain cases the joint tissues arc capable of conquering the infec 
tiou In these, when tiie supplj of bactena is shut off by the removvl or 
cure of the infection, the arthntis recovers Sjqihilis gonococcic infection, 
and infections from the deep urethra and from the tonsil are examples of 
this 

5 In certain cases the infection, once domiciled in the joint, is capable 
of independent existenee for an indefinite time Tuberculosis and coccidioidal 
granuloma are examples of this, probablv manj obscure cases also 

6 All these infectious arthntidcs have a common sv mptomatolog} and 
a common pathology Other cases, with a sirailir pathologj and sjmptoma 
tolog} arc probablv also infections in their ongin 
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7 Tlie teeth liaAe 1<) do mjHi tins Upi of nitiiutis From 

clinical obsei\€ition I behoe tliat the siTni‘'es, (he aiiti i, tlu* eats, tlie aj)pcn- 
div, the gall bladdei etc aie guiltbcs of am caiiMl ibl( J)( pending as it 
does upon pine clinic d obs( i \,ition, this finding is jios'.ibh urong 

8 The second great t\pe of aitliiitis is shaijih ditieif ntniled fioin the 
fust, sc iniitomatologncalh , iiidiogi.ijihnalh, <iik1 ))afholo!ne.dh 

0 The cause of tins sicond fonu is not Known The dis<ase cannot he 
caused be bacteiia, oi In tiaunia laboiatoic p\ninin,itinii of material 
stionglc iiulit ates that it is c mstd In some Ining oig-anisin 1 beliecc that 
this organism is piobabh a junlo/oon 

10 Clinical iincsfigation indiialis that thi" proto/ooii nun bi‘ one iisii- 
alh consideicd haiinkss doninikd in the intestiniil canal which usualh 
gams eiiti.ince to the cmulatum thioiigli flu ojx n bone at the loots of dead 
teeth 

11 The best foiin ol tKaliinnt of this iithiitis is tlie extraction of the 
dead teeth, followed, il incessu) b\ the .idininisti alion of parasiticides 

12 The blind .ind iiithl(''S txliipation of socalkd foci for the lelief of 
pain, without .in ex.iet Knowhdgi ol flu uiuhihing jiatliolog), and without 
a knowledge of the jiossdde i< latum wliuh thes, foi i beai to the arthritis, is 
heie, as with inflainin.itioiis in tin olhoi oitrans of the bode, nmiecessarc , 
unscientific, and often haiiiifid 

13 Main luobkms Kiiiain in chionic .iithiilis to In sohed The solu- 
tion will not be .uh.inced In flu iisi of c.igiic tdiiis which disguise onr mean 
ing or hide the f.ict that wc h i\e no lueanmg to disguise 

14 Iilost eases of so called luuiiliv fihiositis, nnositis and fasciitis arc 
lenlh c.Tscs ot spinal .n I hi it is I’ln snne nun he said of the new disease, 
radiculitis 
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AN ANALYSIS OP THE BESULTS OF TREATMENT OP CASES OF 
TYPE n ARTHRITIS IN THE STANFORD CLINIC* 


B\ Paui. V ExELn\ AB, Si\ Fki\cisco 


TN INTRODUCTION, it must be said that no attempt has been made to studj 
■I the etiology or the pathology of this lesion of the joints yvhicli has long 
defeated medical endeay or The principal interest of the yvork was in studying 
the results of emetine therapj on the condition Statistics of other types of 
therapy introduced are for the purpose of sen mg as controls on the results of 
emetine 

By Type II Arthritis is understood that foi-m of arthutis yyhitli most often 
appeal's insidiouslj in the later decades and leads to the lippmg and spurring 
around the joints lyhich has giyen it the commonly used name of hjpcrtrophic 
arthritis 

The age range of the 14') esses studied eloselr parallels that giyen in stand 
ard yyorfcs for the condition There were 2 tyyentj eight jear old patients these 
being the youngest in the series There yieie 23 patients m the fourth decade, 
45 in the fifth, 53 in the sixth and 27 m the seyenth decade There uoro 
78 per cent of the entire numbei of cases betyyeon the ages of forty and sixty 
fiy c There yrere 57 per cent of the eases females, 43 per cent males 

The pathologic findings in the joints have led to the assumption that 
protozoa situated in the hone in the immediate yucimty of the joints are the 
oausatiye agents of this type of arthritis It is on this assumption that the 
emetine, neoarsphenamino ticatment is carried out 

When the diagnosis of Ty pe II Arthntis is made the patient is sent on for 
stool examinations on fiyo successive days, and for a thorough dental C'camma 
tion Any dead teeth arc extracted In the event of paiasitos being found in 
the stool, neoarsphenamine is combined with the emetine Otherwise emetine 
IS gn en alone After the stool erarainafion the patient receiy es an examination 
of the heart any disturbance in coidiae function being taken as a contra 
indication to emetine treatment It is of interest to note that of our 149 cases 
7, or 4 5 per cent, were found to be tuisnitcd to emetine treatment 

The regular course of emetine consists of twelye injections of ometmo 
hydrochloride, a gram being given every dry except for the initial dose nhieh 
IS a half gram The blood pressure and pulse are recorded vnth each injection 
which latter may be either intramuscular or intravenous A marked drop m 
blood pressure oi rise in the pulse me is taken rs an indication to arrest the 
treatments until the cardiac function is more nerily noi-mrl Diarrhea or 
musculai weakness are also taken as indications for discontinuance of the 
treatment 

Submlttca to the Facultj ot the School ot Meaiclne ot Stanford Unliorjltj In partial 
fulailment of the requirements for the decree of Doctor of Xlctllclne 
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Fo]lo^\^ng the emetine iniecfions a couisc of IS giams of emetine bismuth 
iodide IS gnen oialh, a giam m two daih, de])ending on tlic patient s abi!it\ 
to tolerate the ding Sixteen giains was the niaximum letened b\ am patient 
in tins senes In ease the stools arc found to contain jiarasitcs, ncosahnrsan, 
0 45, 0 G, and 0 9 grams is intoispeised with liie emetine iniections 

Of 134 patients whose stools weie (xaiinncd, 37, or 27 per cent, were positnc 
foi pnirisitis and 97 oi 73 per cent weii* ivgntue It should be stated that 
while the maioiit-v of the negatue rases lectned ti\e examinations, all eases 
that receued am stool examination, and in whieli no parasites were found 
aic considcied nogatnc On the otlu'r band, the positnes, while being chicfli 
Endamcba cob include fne othei pai isitrs ns well 

As it IS thought that infected trctli mai pl.n some part in the disease, the 
icsults of the dental examinations au of some intenst In this senes of cases, 
68 patients showed one oi more absressed or dead tcith, or loot lemains in the 
]aw In 49 cases tlu dental (xamination was negative ind 36 eases rfcencd no 
examination Itlam patients weio edentulous 

The patients eonsideud in this pajiei ifciiied the following treatment 
63 lecencd emetine, 41 lecentd noticatment at all tin reason in the mnjoriti 
of oases, being inanition on the jiait of the patunt Siientcen hid infeetcd 
teeth lemoied, 10 had foieign protein theiaj’i in the foim of gonoeocens lae 
cine, 5 eases iceencd biaces, 5 plnsiotheiapi alone, and 5 neo iisphciiaminc 
alone Two cases were ticited with aspuin and one with einehojihon 

Of the 63 patients tu ited with emetine, 3 or 8 per cent, recciicd 
complete relief of simiptoins, 12 oi 19 pei cent, icecned eonsiderable relief, 
12, or 19 per cent, loeenod slight lelief, and 11 or 22 per cent, recened no 
relief Nothing could be found of the losiilis of ticatmeiit in the umaining 
32 pci cent of cases These figuies show that in 67 pei cent of the cases 
w'herc the lesults aic Known emetine theiajw ga\e some lelief of svmptoiiis, and 
12 per cent of this gioup obtained complete relief 

Of the 41 patients who leceucd no tieitment, the lesnlts nic unKnown in 
38 Of the remaining 3 patients, 2 lemained the same, one became woi-ve 

Of 9 of the 17 patients who had teeth cxtiacted and no other tientmcnt, 
nothing IS knowm Of the icmaining S patients, one claims permanent com- 
plete relief, one considci.ablc lolief, 2 slight lelief and 4 no iclief 

Of the 10 cases of foicign piotcin tbciapi (laccmes), 3 jiaticnts obtained 
considciablc iclicf, 2 obtained slight iclief, 2 no iclicf, and the lemammg 3 
w'cre not determinable 

Of the 5 patients treated wnth braces, 2 obtained considciablc iclief, one 
no relief, and the results in the icmaining 2 cases arc not known 

Of the 5 patients treated with ncoaisphcnammc alone, one patient icccncd 
considerable relief of snnptoms, one patient slight iclief, one patient no relief, 
and the results in the icmaining 2 cases aie iinlcnowTi 

Nothing IS knowni of 3 of the 5 patients who recened plnsiotheiapi The 
remaining 2 patients icccivcd no peimanent benefit 

Of the tivo patients treated with aspitin, one icccned complete, pciniaiicnt 
benefit, the other patient iccening onlj teiupoiaiw iclief The icsults in the 
ease of the patient ivho leccivcd cinchoplicn aio not loiowm 
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It IS usually conceded in papers oii the tieatment of chrome arthntia that 
the success of therapj is in imerse proportion to the duration of the process 
before treatment is started IVith this fact in mind the results of cnictine 
treatment haie been arranged in Table I 


Tabu: I 


PURATION or THE PeoCESS 



3 AlO AND 
LESb 

6 iSO AND 

1 YR. AND 
l^S 

Z YB. AND 
LESS 

Syr, and 

LESS 

5 YE, AND 
OYEB 


% 

% 

% 

% 

% 

% 

Complete Relief 

2 20 

0 0 

0 0 

1 20 

1 17 

1 14 

Considerable Relief 

3 30 

u 75 

0 0 

0 0 

2 25 

4 68 

Slight Relief 

2 20 

1 25 

4 45 

2 40 

2 25 

1 J4 

No Relief 

3 30 

0 0 

5 55 

2 40 

3 38 

1 14 


It can readily ho seen that this table tails to show, eien lougiilj, an in 
verse latio between the numbei of successful cures and the duration of the 
process That is, in this series of cases the prognosis for the patient whose 
disease has been present for jears is as good as that for the patient whose 
arthntis has been piesent three months or less A larger series of eases might 
show different results 

As the full course of emetine consisting of 12 injections and 18 grams 
orally, is rather prolonged, it is of value to determine the insults if aii> of an 
incomplete course Table II compaies the results of theiapj of varjing degrees 
of completeness 

Table II 



fiaiEr 

EMET 

E3XET 

EM Q&. 12 

£M OB la 

£M Q&.G 

£M OB.0 

EELIEi’ 

OB. 5 

OR- 8 

OE 12 

£M.S12 

EM BII NEO 

EM BIJ 

MEO 

Complete 

0 

0 

2 

3 

0 

0 

0 

Considerable 

2 

0 

4 

2 

2 

0 

2 

Slight 

4 

0 

1 

5 

1 

0 

1 

None 

1 

1 

4 

3 

4 

1 

0 


Tins table indicates that the icgulai 12 gram course of ernttmo gives bet 
ter results than do shorter courses Considering the three groups which received 
12 grains or more of emetine the results are complete relief 5, or 17 per cent 
considerable rebef, 3 or 27 per cent slight relief 7, or 23 per cent and no relief 
m 10, or 33 per cent 

It IS, of course of the greatest importance to know the permanence of our 
successful treatments so we hare made note below of the time elapsed since the 
completion of treatment in those eases which received complete or considerable 
relief 

OASES WHICH BECErVED COMPLETE EEUEr 


Case 45 
Case 92 
Case 130 
Case 143 
C^se 40 


5 years TiTell at the present tune 

3 years 'Well at tho present tune 

3 years 'WcU at the present time 

1 year Well at the present tunc 

years nf complete relief Pain has been 
gradually TetarwM^ tor the past year 
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CA‘=:ns wincn nirinro conmdt avni r un-irt 
Ciso G2 ■) vt'ir'i 

C ise lOJ j ^^lr'3 Pun li i*! Imn ci irlitiR in otliir 
joints ncenlh 

Ctcc 2" 2'^. Mir": of consult nlilo nliof. nftcr iiliicli 
the funs rttnrnrd 

C ICO 110 2 IP irs 

Cicp 12 li{. inrs 

( 1=1 l-!7 I'i Msrcfif ron-iil' r iliU rilnf 1’ iin )i is hci n 
titnrmn^ ncinlli 
C-isp 77 1 ^c^r 

Case S-S 0 months 

Cnscs 100, 54, .iml 101 \m u not smi nt tlii‘> limi* Init wno seen In the 
Oithopedic Department tliue months after the toinphtum of then treatment, 
and at tJiat time Itnd obtained considi rable relief 

Theic IS one Ihenpcntic lesult i\luch must be mentioned thoutth it con- 
fuses rathei than illuminalrs, the jiroblem ( asc 317 entered the Orthopedic 
Clime m April, 1924 with a si ^ months’ jtain in the knee, and hands Mhieh 
had been painful fot ten icni'., and showtd tapical second fipe arthritic 
ehan"es For her complaint slic was finen isjmin She lephes to a letter of 
Mav 3, 1930, and st ites tint she u(ei\id a peifeet cure in the Orthopedic 
Department, and that she is entiieh well at the prosoit time The conditions 
suggest the possibiht\ of a spontaneous remission 

One of the uni>lcasant featuus of the emetine treatnunt is that ccitain 
patients arc scnsitno to emetine, and show reactions, tharaelcn/cd hv nausci, 
museulnt weakness, and ctncial dejnession An attempt lias been made to 
analyze the lenctions in om sciict. of cases From the deseiiption of the pa- 
tient s simptoms, mien in the ehait, an aibilian elas>ifieation of the reaction 
as severe, modeiate, sliglit and no leaction has been made 

Case S2 is tipical of the scioie leaetions Piomess notes from lus chart 
aic as follows 

2/12/20 Pams in iho ibdoiiiPU smt dr\n( sc of thro it 

2/lC 20 still weik Shows tremor 

2/21 20 Still wpik 

2 / 27/20 Pams nt the imk Tired 

1/ 1/20 Hndnchc Tc'ticulnr pniii 

3/ G''20 Leps ond Inck tired 

3/ 0/20 Still feels Indlr 

3/13/20 Peels poorh Diprosced 

Slodcratc reactions ate siimlai m chaiactei but less seierc and less pro- 
longed Slight reactions include any feeling of nausea oi weakness tempoianh 
affecting the patient, but passing withm i dav oi so 

Of the 62 cases ticatcd wutli emetine, 9 had seieie reactions, 10 modeiate 
leactions, 15 slight leaetions, and 28 no icactions IIowcici, ns has been noted 
above, theie were 12 cases which recened S gi.iins oi less of emetine These 
must be sepniatcd, m consideiing the reactions, ns well as in considering the 
lesults of tieatment, for it is the effect of the full coui'se of treatment wath 
which we aie most concenicd 
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Of the 50 cases which received a complete course of emetine, 7, or 14 pci 
cent received a severe reaction 9 or lb pei cent, i moderate icactiou 13, 
or 26 per cent, a slight iciction, and 21 or 42 pei cent, no leaction Thcro 
Mere 58 pci cent of these eases, theiefoic, nhieh had some evidence of emetine 
intoxication, and 32 per cent showed modciatelv severe or severe reactions 
It is to be noted that Cases 36 and 143 received severe reactions aftei 4 
and 6 grams of emetine respectively, so individual suseeptibilitj seems to plaj 
a considerable part in tile developing of icactions 

To deteiminc tlie influence of age and sc\ on emetine intoMcation Table III 
has been drawn up 


Table III 


BEACTIOls 

Hale 

reMAI.E 

rotwTJi 

I>EC\DE 

ftrrn 

DECADE 

SIXTB 

DECUJE 

SEVEATil 

DECADE 

EJonrii 

DECADE 

Severe 

2 

7 

3 

2 

2 

f> 

0 

Moderate 

i 

6 

1 

5 

2 

2 

0 

Slight 

4 

n 

3 

4 

3 


0 

J^onc 

18 

n 

5 

0 

9 

4 

1 


It would appear fiom this tabic that women arc somewhat more susceptible 
to emetine intOMcation than are men It does not appear, however, that age 
IS of paitioular importance, the joungei patients seeming quite ns susceptible 
to the tOMO elteots of the drug as the older ones In fact, from Table III the 
sixth decade, from the point of new of diaig reactions would appear to he 
the most favorable for the use of emetine 

As a fall in Wood pressure occui-s in almost every person to whom emetine 
is given in any amount, an attempt has been made to correlate this fall in 
Wood pressure with the toMC svmptoms The estimation of this fall in blood 
pressure m the mdividua! ease is lather rough, due to the variation in the 
readings during the few davs of the onset of the leaction An effort has been 
made to average the readings of the blood pressure at the onset of symptoms, 
and this is subtracted from the patient s pressure on entry to determine the 
fall in Wood pressure Table IV compares this fall m the four reaction groups, 
the figures being from 48 eases on whom accurate blood pressure leadings were 
kept 

Table IV 


REAcrrow 

AVERAOEDPOP 

JN PEERStrttE 

GREATEST DROP 
Stf PRESSURE 

LEAST DROP 

JJf PRESSraE 


lu nvm 

30 mm 

0 

Moderate 

22 mm 

50 mm 

0 

Slight 

18 mm 

50 mm 

0 

None 

18 ram 

40 mm 

0 


This table indicates that foi this series of cases at least there is no definite 
conelation between the degree of blood pressure fall and the seventy of the 
toxic sjmptoms 

COXCI USIOS'S 

1 The results of treatment of 108 cases of Tj-po II Arthritis bj the Ortbo 
pedic Clinic of the Stanford Slcdieal School are noted. Sixtv three of these 
cases received emetine 
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2 Of 134 eases of Type II Aitluiiis wliieh had stool c\amiiiations, 27 per 
eent showed positive results 

3 Of 117 cases of Type II Aithiitis which had dental CNaminations, 58 per 
eent showed one or moie dead oi abscessed teeth 

4 Of the 63 cases treated with emetine, 8 pei cent iccencd eomplctc relief 
of s 3 TOptoms, 19 per cent consideiable iclief, 19 pei cent slight lelief, 22 pei 
cent no relief, and the icsults aie not Imown in the remaining 32 pei cent 

5 Theie is no eoiiolation bctA\een the dmation of tlic pioccss and the 
success of tieatment m this senes of cases 

6 The complete 12 giain couise of emetine produced inoie faioiablc le- 
sults than did shoitci courses of emetine 

7 Of 50 cases which rocened a full com sc of emetine, 58 pei cent shoved 
some toNic sjnnptoms, 32 per cent shoved model ately scicie oi seieie reactions 

8 Women seem somewhat moic susceptible to emetine intOMcation than do 
men The age seems to aflect the susceptibility but little 

9 The fall in blood prcssuic found m almost all pei sons taking the emetine 
treatment seems not to be lelated in dcgiee to olhci toxic manifestations of the 
drug 

Mt Zion Hosiitac, Post and Scott Stbiets 



THE IJIPOBTANCE OF AN INTENSH^E PROGRAM IN THE 
JIANAGEMENT OP THE ARTHRITIC PATIENT 


B\ WiLURD C Stoner * M D , Clevelaot) 


T he term arthritis is derued from the Greek ' arthron ’ meaning joint and 
signifies inflammation Arthritis is one of the oldest diseases of nluch there 
IS record, hanng been present in animals before the adient of man There is 
evidence to indicate that it is a disease from which man has suffered from time 
immemonal It was the disease ' par c\cellence” of the ancient Egyptians and 
the emphasis which the Greeks and Romans put on hvdrothcrapj indicates that 
it was a common disabilitj Todaj it represents a great economic problem and 
IS as Pemberton states one of the great scourges of society ’ It ranks next in 
importance to heart disease and tuberculosis ns a chrome disabling disease 
Lack of Imow ledge and lack of satisfaeton application of the loiow ledge we 
possess of the disease makes it less preeentablc tlian tuberculosis 

The treatment of chronic arthritis in the past has been verj unsatisfactory, 
a number of factors have contributed to the lack of satisfactory response to any 
method of treatment In the first place our knowledge of definite etiologio 
factors as applies to an individual patient has very often been wanting and the 
fact that our general knowledge of the disease has been so limited has cncour 
aged an indifferent or no treatment attitude with the belief that wo are dealing 
wnth a disease that is inouiable Then too the great variation m symptoms 
of arthritic and rheumatoid stitcs has tended to add to the difficult! of satis 
fTCtorj treatment The rheumatoid problem touches more fields of medicine 
m Its various ramifications than an) other disease except ssTihiUs 

Before the da!S of Tiudcau the cure of tuberculosis was regarded just as 
hopeless as the cure of rheumatoid manifestations The f ulure of the medical 
profession to deal STtisfaetoulj with the problem has, encouraged the unfortunate 
sufferer to seek aid from cultists and faddists of so called medical practice 
Fortunately in recent time more and more attention is being gii en the problem, 
not only in this countr) but Europe and special clinics are being set up in the 
larger centers for the rational treatment of the chronic arthntides Obviouslj 
the problem belongs pnmanlv to infernal medicine but the orthopedists have 
contributed materially to the advancement of our knowledge, not onl) etio 
logicaUy hut therapeutically 

The problem from the standpoint of treatment is a broad one and success 
IS not obtained by anv given procedure but bj the sura total of procedures which 
must be modified according to the individinl case response An effort must 
be made to correct the disturbed phjsiologv and the sequelae that follow the 
disease must often be recognized as incurable, such as ankjlosed joints or long 
continued muscle atrophy 

DlfLCtor of Mcdldnc St Luke s Hospital 

X2dl 
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Otii laiowleclge of the disease docs not wan ant a classification that is 
defiiute beyond the two foims that aie readily iccognized, the atrophic and 
hyperti opine fonns and e^on these two foims often blend It would not be 
piofitablc to oftei a detailed discussion on the ^allous classifications of the 
disease Ticatment of the disease should begin with a geneial consideration 
of the patient fioni the standpoint of constitutional type, nutrition, anemia, 
coevisting conditions, life and habits 

A specific ctiologic factor to considci is foci of infection, emphasis of which 
IS no longei neccssan A word of caution perhaps, is ncccssaiy in the too free 
acceptance of the belief that all cases of clironic aithiitis arc due to a recog- 
nizable or tangible focus of infection In a sei les of 300 eases of cluonic arthritis 
ticatcd in the last seien and one-half leais tangible cMdence of recognizable 
foci of infection was wocfiilh lackins But this should not argue against the 
impoitance of icmo\al of c\cn ]iossiblc focus of infection and in the female the 
pehis should not be oscrloohcd any moie than the gcnitounnaii tract in the 
male Our disappointments witli the whole gamut of foci of infections has 
tended to center oiii attention moie and more on the intestinal tract Careful 
loentgenologic woik has tended to indicate that depai lures from normal in the 
colon chaiacteiized In mobile cecum, ptosis, angulation, elongation, reduplica- 
tion, a gieatei calibei of the colon, and dneiticiilosis are rather common It 
must be admitted that such a colon lepicsents a congenital defect or ma> be 
acquiied and piobabh aigues foi a constitutional backgioiind which predisposes 
to the disease as may be aigucd that toxic goitci has a constitiitional background 
which piedisposes to the oceuiience of the disease It lemains to be seen how 
much dietan* in a specific wac ma% ciitci into the laigc bowel changes wutli the 
consequent intoxication These abnoimnlitics aic more common in women than 
men and chronic arthritis is much moie common m women than men In our 
series of 300 cases thcie wcie 94 males and 206 females It has been shown that 
coloptosis is thiee times as common in women as iiieii Fletcher, Fisbaiigh and 
othei-s haye leyiewed laigc senes of cases to pioic tliat these abnormalities arc 
commonly found in the chionic osteaitlnitic and haie emphasized the yaliie of 
diet, massage, and colonic n ligations 

"Colonic iingations” seems to be the oidei of the dai and like manj' other 
piocedures, was first populaiized by the faddist and then finalh aecepted as 
regular, so that a physician recommending so called colonic iriigatioiis may be 
permitted to letain his membeiship in the local medical oiganization Theic is 
much pio and con discussion to be offeied foi and against the type and effect 
of intestinal flora winch to date is not definitely pioycd and a detailed discussion 
would not be practical rnthiii the scope of this paper Suffice it to say that 
there is not much eyidencc to indicate that a change of bacteiial intestinal flora 
alters the arthritic state, and if betteimcnt lesults, may it not be due to curtail- 
ment of diet, paiticulaih caibohydiates Emdence is at hand that tends to 
pioie that encouiagement of relief of colon content has a fayoiable effect on the 
disease Eien as radical a measuie as colectomy, adyocated by Lane, has giyen 
beneficial results Clearing tlie laige bowel regulaily of its contents has yalue, 
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whether tlus he oncounged bj laxatnc missagc or so called colonic irngations 
However the necessity of passing a rubber tube into tlie cecum Ins been o\oi 
emphasized it geiierallj cannot be done and most of all is not necessary to ac 
conipbsh tlie results souglit It is a fact that routine inigations of the large 
bowel affect fniorablj tbe disease tonrse in certain eases and this therefore miiat 
be looked upon as a helpful adjunct m treatment But it readilj lends itself to 
abuse and quad cry It is foiuid occasional!} that foul smelling material passes 
seieral dajs after irrigation which indicates accnmulation m certain pockets of 
the large bowel wrbieli nia} remain ocer an extended period kise of bacillus ac 
idopbilus oiganisms change intestinal flora but do not operate (bfferently from 
tbe putrafactne t}’pe ot oigauisms AVe are impiessed with the faioiablc effects 
of buttermiUv (natuial) on the rheumatic state of mdmduals who are not dis 
tinctl} arthritic A^accine therapv as having specific v alue has been disappoint 
mg but nonspecific piotcin therapv has distinct value in the doimant t}pc of case 
that does not have marl ed joint activitv Lactigen mtramiisculail} seems to be 
the most acceptable form of nonspecific protein tberap} Typhoid v acoine giv es 
drastic reactions and disappointing re- ponses Acceptable drag thciapj of 
value consists of salicjlatcs, iodides, cinchophen oi bettci neocinohoplicii and 
amiodoxyl benzoate (ortho lodov} benzoic acid) In spite of tlio man} abuses 
of intravenous thcrap} iodides and salicylates arc more effective when given 
intravenously Amiodov} 1 benzoate is disappointing in certain cases, the ixiac 
tion IS often profound and oceasionall} dangerous It is a marl cd nitroid re 
action with profuse Iachr}mation and suffocation Certain cases tolerate it well 
and are very greatly benefited 

Pb}siotherapy as applies to tbe use of heat, massage, ]i}drotbeiap}, ultia 
violet ra}, diathermy and faradic cuiicnt arc adjuncts in the loutine treatment 
that ma} be omplov ed with benefit but should uot be applied b} tbe incompetent 
and extremist Diathermy is contiaindicatcd in the active joint and favorable 
lesults are generally wanting under any condition. The piopcr use of massage 
18 frcquentl} overlooked If we accept the thcor} that suboxidatiou as a result 
of impaired circulation to a joint furnishes feitilc soil for the disease, then ovetv 
means at our command to improve tins faulty phjsiologic state should be em 
ployed The problem of dietaiy is not settled. Obviously the obese aud well 
nourished should have a curtailment of calorics which should affect particular!} 
the carboh}dratcs to lessen the metabolic load Of course dietary should not be 
restricted m the anemic impaired nntntion cose and there is no scientific cvi 
dence to indicate that the dietary shall be other than a balanced ration For the 
further relief of pain, stiffness and soreness I know of no combination of drugs 
so valuable as a capsule containing ext belladonna, codeine sulphate, camphor 
monobromate, acetophonetidm and acid acet}lsalic}bc 

It may be of mterest to bnefly review 300 cases treated in the last seven 
and one half }ears Classifying this scries according to age it was found tint 
the oldest patient w as eighty three years and the } oungest w as eight } ears The 
average age was forty seven vears The avenge age of the 94 males was fort} 
eight }ears The average age of the 206 females was fortv seven vears Of 
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tins senes, 163 cases were associated witli othei diseases and 137 cases weie 
unassociated Classification of the 163 cases associated w'ltli other diseases 

7 Diabetes 

35 Obese 

3 Chronic respiratory infection 

30 Definite cardioiascular changes 

3 Toxic goiter 

3 HypothjTOidism 

4 Achylia gastrica 

7 Simple colitis 

7 Drinarj tract infection 

12 Sciatica and sjnoiifis 

3 Syphibs 

1 Active pulmonan tuberculosis 

3 Chronic skin disease 

13 Psychoncurosis 

17 Foci of infection such as teeth 
and tonsils (renioial of which 
had little effect on the disease 
process) 

G Pelvic infections 

1 Chrome rhinitis 

1 Periostitis 

2 Duodenal ulcer 

4 Marked gastric hjperaciditj 

The onset Mas abrupt in 49, insidious m 193 and indefinite in 58 The duia- 
tion of the disease \aiiod from a few months to thul}-fi\e jeais The lesults 
of treatment showed maiked impioiement in 31 oi 10% pei cent, sjinptoms 
lelieved but not completelj’’ cured in 180 oi 60 pei cent, temporary impioiement 
with recurrence occurred in 28 or 9% pci cent Tins represented the type of 
case that did not completely coopeiate ovci an extended period Questionable 
improvement occurred m 43 oi 14% pei cent Eighteen coses oi 6 pci cent 
were not treated AppioMmatcly 80 per cent Mcie cithci cured oi iclicaed of 
active symptoms 

Notivithstanding rcpoited favoiable lesults fiom sjmpathetic ganglionec- 
tomy and ramisectomy on certain selected coses it remains to bo seen Mlicther 
this method of treatment will have practical value Evpeiienccs in this problem 
encourage one to persist in individual patient management, to talce advantage 
of all the means at our command, to improve the patient’s general condition, 
improve his disturbed physiology and thereby lessen the sjTuptoms of the disease 
and in many cases obtain results that arc gratifying We must make gieatei 
effort to recognize the potential rheumatoid subject and by careful study and 
management prevent the development of serious trouble If this problem is to 
be properly handled hospitals must develop special clinics more and more, 
where a definite plan of treatment will be carried on over an extended peiiod 
1608 Medioaii Aets Bthiawng 
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TISSXrE A Rapid Golgi Method Bubenalte J Ztschr wiBscnsch 2I:kr 46 359, 1929 

The autJjor proposes a fast procedure for the Golgj silrer impregastiou 

1 Fix one to two da\s m 10 per cent formalin 

2 Transfer to Muller’s solation or 2 5 per cent aqueous potassium bichromate for two 
daj-a at 34 C 

3 Emse in 2 per cent AgJ*0 and transfer to same for one or two days at 34 C 

Embed and mount as usual 

Although ono la not certain which elements xtill ahou up better this is n quick, per 
fectly dependable method for class preparations Laodai s smarmotie cells of the cerebellum 
gencrallv hard to treat arc frequentlv impregnated as well as other ganglionic colls 

TISSUE A Modlficatton of the Goigt Method Aoyama, T Ztschr wnssensch Mikr 46 

489 1930 

The cadmium formol method presents clearly the Golgi appantus in ranous cells nnd 
succeeds in relatively large pieces 

1 r^x small pieces of tissue in the following fluid three to four hours 

Cadmium chloride 1 

Formol neutral 15 

Distilled water 85 

2 Einae quickly in two changes of distilled water and transfer to 1 5 per cent solution 
of silver nitrate for ten to fifteen hours at 22 C 

3 Rinse quickly m two changes of distilled water preferably in a dark room and 
transfer for fire to ten hours to the following reducing solution 

Hydrochinon 1 

Formol, neutral 15 

Distilled water 85 

Sodium sulphite 0 1 to 0 25 {a quantity which will 

produce a yellow tmgc) 

4 Wash thoroughly in tap water run up through the alcohols, embed and cut 3 to 4 
micra thick 

5 Mount and stain as desired with cannin or bematoxylin-cosin 

The length of silver impregnation depends upon the temperature and may be regulated 
accordingly Epithelial cells of the alimentary tract or of tho nrogenital system require 
only one to two hours fixation Silver nitrate in 0 5 per cent solution also gives satisfactory 
results if allowed to act for tbirl% six to forty eight hours Various organs of amphibians 
reptiles, birds, and mammals maj thus bo prepared Coldblooded animals seem to require 
longer fixation and impregnation than do warm blooded ones 

LACTIC ACID Colorimetric Determination of Klein T and Melka, J Wicn med 

Wcbnachr 7 53, 1929 

Place 10 C.C of 1 per cent phenol and Ice of 3 per cent feme chloride solution in 
each of 2 companson tubes 

To one tube add 0 5 per cent lactic acid To the other add drop by drop filtered gastric 
juice until a match is obtained 
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MUSETTM SPEOnMBNS Preservation in Color, EohdenBurg, G E Arch Path 94 874, 
1930 

The appended formula is for appro\imatolj 1 liter of solution 


Potassium sulphate 

0 5 

gm 

Potassium nitrate 

2 25 

gm 

Sodium chloride 

4 5 

gm 

Sodium bicarbonate 

90 

gm 

Sodium sulphite 

110 

gm 

Sodium acetate 

7 5 

gm 

Chloral hjdrate 

23 0 

gm 

Solution of formaldelndc U S P 

25 0 

c c 

Iso propxlnlcohol (technical) 

50 0 

c c 

Water 

1000 0 

c c 


A glass tube iihich is connected vitli the illuminating gas supply is passed to the 
bottom of the container, and the gas permitted to bubble through the mivture slonlj for 
about one hour If the glass tube is 0 5 cm in diameter, then one bubble every second is 
enough gas floe The gas is then turned off and the container immcdiatch closed with a 
tightlj fitting stopper 

The specimen to be preserved is wiped free of blood ddbns (it is not washed in water) 
and placed, preferably hung suspended, in a 3 ar snfficientlv large so as not to cause pressure 
at anj point Appro\imateh ten times the volume of the specimen is sufficient fixative 
Willie the color is immediately fixed, fixation should not bo for less than four days, the 
specimen max be loft in the solution indefinitelj It is best, before placing the specimen in 
the fixing fluid, to prepare it as it is finally to appear, bj sewing it to sheet celluloid, which 
IS practicalh iiuisible when the specimen is mounted in gelatin 

If mounted in gelatin or a similar gel, then the used fixitno is filtered and returned 
to the original stock If the stock solution is not used up, gas should bo permitted to bubble 
through it for about thirtj minutes once a month, or should this bo forgotten, then gas 
should be introduced for thirty minutes at least two hours before a specimen is placed therein 
Speoimons left in the fixing fluid do not become hard and stiff 

For mounting in gelatin, the method is as follows One liter of water is brought to 
the boiling point, the heat is removed and 100 gm of gelatin of exceptional piintj is rnpidl' 
added in small pieces The mixture is stirred until complete solution has occurred and then 
from 3 to 4 teaspoonfuls of activated charcoal (the author has used Darco decolorizing car 
bon) is added for each 100 c c of the gelatin The solution is to bo stirred and kept hot 
for five minutes It is then filtered through a Beuchner funnel xvith suction, the mat for 
the filter being either washed asbestos or a piece of snuglx fitting, closely woven cloth, such 
as bnen The filtrate is rofiltered until clear Coarse filter paper without suction maj also 
be used, but vath suction, filtration of one liter takes about five minutes This gives a 
gelatin that is water clear and practicallj colorless The excess flxatixo having been per 
nutted to drain off and the specimen having been placed in tho chosen jar, 4 c c of 40 per 
cent formaldehyde is added to each 100 cc of melted gelatin, and tho jar filled with this 
mixture The resultant gel is practicallj irrexcrsiblo 
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EDITORIALS 


The Challenge of Rheumatism 

E vert phj sician cames in his mind s ei e the picture of some disease or 
abnormal condition uhich he is sorry to see cross his oiBce threshold 
If a poll were taken rheumatism would rank high among such conditions 
thus reflecting the attitude of the arerage phjsician to i most disabling dis 
ease This attitude is brought about bj the confusion and eomplexitj of the 
conditions winch we group under the term rheumatism and by the frequent 
unsatisfactory results of treatment The patient in turn is the sufferer 

Pew physioians, howeier, realize the ceononue importance of rheumatism 
There are few accurate statistics available for the United States although 
every clinic sees many such patients One large clinic in this country re 
ports that in 1927 5000 patients, or one fourteimth of the total number of 
admissions, suffered from one of the rheumatic diseases In Great Britain, 
11 here accurate statistics are aiailablc, Sir "Walker lunncar, Controller of 
health and pension insurance, found in 1927 that among 15 000,000 mdustnal 
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workers m the insured gioup, rheumatic diseases came third on the list of 
diseases foi which phj sicians were consulted In the same j ear $100,000,000, 
representing 34,000,000 weeks of disability was paid in disability benefits 
One-fourth, oi $25,000,000, of this sum representing nearly one-sixth of the 
total period of disability uas paid for disabilitj' due to rheumatic diseases 
Such figuies emphasize the fact that iheumatism is one of the maior economic 
as well as humanitarian piobleras of medicine 

There has been more organized interest in rheumatism abroad than in 
the United States In England sciious attention has been gi\en to the sub- 
ject as endenced for instance bj the lecent Hath conference on rheumatic 
diseases Sweden is biuldmg several hospitals solelj for the care of joint 
disease In this country a feii clinics foi the studi and treatment of rheu- 
matism have been developed but lelatnely little general interest has been 
aroused in the lanks of the medical profession This is not surprising when 
one considers that no problem in medicine is moie difficult to handle or taxes 
more the ingenuity of the clinician No disease touches on more fields in 
medicine or requires greatei teamw ork m determining causes and treatment 
The rheumatic problem piesents a distinct challenge to the medical pro 
fession of the world The needs are many more hospital space should be 
aiailable for the treatment of patients, moie clinics should be established for 
the care of ambulant patients , more pin sicians are needed to give the subject 
senous thought and studi , moie reseaich workers should be interested in 
both clmical and laboratory angles of the disease The Amencan Committee 
for the Control of Rheumatism, in cooperation with the International Com- 
mittee for the Study of Rheumatism, can assist greatly in meeting these needs 
In emphasizing the needs of the rheumatic problem one should not lose 
sight of the fact that much is alreadj knovn concerning rheumatism and that 
the mtelligent application of loio-n ledge noiv available mil gne most sufferers 
from the disease new hope The more senous students of the disease now 
have an optimistic attitude, which is well justified b's the results of treatment, 
and which has a most a aluable psychologic effect on the patient 
The challenge of rheumatism must be met ' 
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on the manuscript 

Dlustratlons. — Illustrations should be clear, preferably pen and ink drawings 
Of photographs send a good pnnt rather than a negative Have lettering parallel 
to the bottom and top margins, and of sufficient size to bo clear if cut is to bo 
reduced Tracings should bo in black and white, avoid colors "Write your name 
on back of each picture, number them in one senes (Fig 1, etc ) to the end, and 
indicate in margin of the manusenpt about uhore each is to be pnntcd See that 
the text references and "figures" correspond Legends for illustrations should be 
written on a separate sheet s 

Bibliographic Eeferences — Gixe onh references actually consulted If an ar 
tide is known only through an abstract gix 0 reference to the abstract in addition 
to that of the source Eeferences arc pnntcd to bo of help in further reading, 
therefore, they must bo complete, concise, and correct Follow the stylo of the 
"Index Medicus" and "Index Catalog of the Library of the Surgeon General’s 
Office " Bo conservative in the use of abbreviations < 




Arrangement — ^As authors arc quoted in the text give each a number in the 
order of citation, and number the bibliographic reference uith the same number 
Arrange the references in a list at the end of the article in the order of the 
numbers (see below), or arrange items in alphabetical order according to last 
names of authors, and distinguish betneon articles by the same author by the use 
of the date after his name m the text 

Footnotes — ^Whero an author wishes to use footnotes at bottom of each page 
instead of the bibliography at end of article, the footnotes should bo written in 
the text, but separated from it by horizontal linos above and below, or better, 
place them at bottom of each page Use figures to indicate those footnotes, and 
number consecutively (1, 2, 3, etc ) throughout the article If in addition to the 
bibliography mentioned above it is desired to use footnotes on certain pages, 
these can be indicated by an astensk (*) 

Final Beading — ^Let some one other than the author road the manusenpt with 
these directions in mind 

Shipment — Send manuscript flat, postage paid, to the editor, Warren T Vaughan, 
Medical Arts Bldg, Eichmond, Va 

Proof Beading — Head carefully, with special attention to spelling of names 
and bibliographic data Make corrections tn the margxn only with lines drawn 
from the revision to the point of change in tho text Answer quencs in the proof 
by making correction or crossing out query Verify your references from tho 
sources, not from your carbon copy 


Eeferences (Bead these ) 
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